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INVERTERS, NAND GATES 



Type of output 


Typical electrical characteristics 

Package 

Outlines 



Circuit function 

Active 

pull-up 

Open 

collector 


Propa¬ 

gation 

time 

(ns) 

Power 

dissipa¬ 

tion 

(mW) 

Low-level 

output 

current 

(mA) 

High-level 

output 

current 

(mA) 

Interchangeable 

products 

Page 

Hex Inverter 

O 

- 

M74LS04P 

6 

12 

8 

0.4 

14P4 

74LS04 

2-15 

- 

O 

M74LS05P 

10 

12 

8 

- 

14P4 

74LS05 


Quadruple 2-Input Positive NAND Gate 

O 

— 

M74LS00P 

6 

8 

8 

B 

Btlsgl 

74LS00 

B 

— 

o 


10 

8 

8 



74LS03 

MM 

Triple 3-Input Positive NAND Gate 

o 

- 

irirrmru 

8 

6 

8 



74LSI0 

MJcM 

- 

o 

M74LSI2P 

13 

Bi 

8 

- 

tiai 

74LS12 


Dual 4-Input Positive NAND Gate 

o 

— 

M74LS20P 


4 

8 



74LS20 


— 

o 


L18_ 

4 

8 


14P4 

74LS22 

2-43 1 

Single 8-Input Positive NANDG^te 

o 

— 

M74LS30P 

BH 

B 

8 

m 

ttsgl 

, 74LS30 

BB 

Single 13-Input Positive NAND Gate 

o 


M74LS133P 

M 


8 

EBI 



■anil 

AND GATES 

Quadruple 2-Input Positive AND Gate 


B 



17 

8 

0.4 


74LS08 

BB 

— 

B 


13 

17 

8 

— 


74LS09 

2-21 1 

Triple 3-Input Positive AND Gate - 

o 

B 


10 

Bi 

8 


bb 

74LS11 


— 

B 

M74LS15P 

13 


8 

— 


74LS15 

MM 

Dual 4-Input Positive AND Gate 

o 

B 



B 

8 



74LS21 

MM 

NOR GATES 

Quadruple 2-Input Positive NOR Gate 

O' 

- 

M74 LS02P 

6 

Bi 

8 

■a 

IQB 


bdhi 

Triple 3-Input Positive NOR Gate 

o 

— 



■EB 


■n 

■QB 

74LS27 


OR GATE 









o 


M74LS32P 


IKS 

1 8 

0.4 




EXCLUSIVE OR GATES 



' 









o 

■ - 

M74LS86P 

1 10 

IBB 

I^BI 

0.4 

IBSI 


IBB 

Quadruple 2-Input Exclusive OR Gate 

- 

o 


IB 


8 

— 

lIBB 


bes 


o 

- 

M74LS386P 

Ijo 


8 

IB 

1 14P4 

1 74LS386 


EXCLUSIVE NOR GATE 





[Quadruple 2-Input Exclusive NOR Gate 


O 

M74LS266P 

|l5 

iBB 

L_l_ 

[1= 

IBB 

1 74LS266 

I^SB 


AND-OR-INVERT GATE 


Dual 2-Wide 2-Input AND-OR-INVERT 
Gate 

o 


M74LS51P 

7 


8 

0.4 1 

14P4 

74LS51 

2-69^ 
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Circuit function 



Type of output 


Dual 4-Input Positive NAND Buffer 


I : With inverted output N : With noninverted output 1- N 



o w 

ID c Interchangeable „ 

Page 

D products 
0- O 


M74LS240P 
M74LS241P 

IVI74LS244 P_ 

IVI74L S540P 10 [ill 

M74LS54IP ~To 133 

M74LS245P 10 290 

M74LS620P 10 290 

M74LS640P 10 290 

M74LS640-1P 10 290 

M74LS641P 18 290 

M74LS641-1P 18 290 

M74LS642P 15 290 

M74LS642-1P 15 290 

M74LS643P 10 290 

M74LS643-1P 10 290 

M74LS644P 16 290 

M74LS644-IP 16 290 

M74LS645P 12 290 

M74LS645-1P 12 290 

M74LS365AP 9 67 

M74LS366AP _ 

M74LS367AP 9 67 

M74LS368AP 7 59 

M74LS37P 10 17 

M74LS38P 14 17 

M74LS125AP 9 51 

M74LS>26AP 9 5; 

M74LS242P 8 133 

M74LS243P _ 

M74LS40P 14 8 


With both inverted and noninverted output 



74LS245 

2-272 

74LS620 

2-399 

74LS640 

2-402 

74LS640- 1 

2-405 

74LS641 

2-408 

74LS641- 1 

2-41 1 

74LS642 

2-414 

74LS642- 1 

2-417 

74LS643 

2-420 

74LS643- 1 

2-423 

74LS644 

2-426 

74LS644- 1 

2-429 


74LS645 
74LS645- I 
74LS365A 
~74LS366A 
74LS367A 
74LS368A 
74LS37 
74LS38 
74LS125A 
74LS126A 
74LS242 
74LS243 
74LS40 


SCHMITT TRIGGER NAND GATES/INVERTERS 



■ Circuit function 

— 1 

Active :< 
pull-up ® 
o 

Open c 

collector ^ 


1 

1 — 


1 

— 



Typical electrical characteristics 

ropaga-| Power | Positive- | Negative- ra S Interchangeable 


Quadruple 2-Input Positive NAND 
Schmitt Trigger 


Dual 4-Input Positive NANC) Schmitt 
Trigger 
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Circuit function 


Dual J-K Negative Edge-Triggered Flip- 
Flop with Reset 


Dual J-K Negative Edge-Triggered Flip- 
Flop with Set and Reset 


Dual J-K Negative Edge-Triggered Flip- 
Flop with Reset 


Typical electrical characteristics 


Operating Setup 
frequency time 
(MHz) (ns) 


M74LS73AP 


M74LSI07AP 0-45 


Dual J-K Positive Edge-Triggered Flip- 
Flop with Set and Reset 

M74LSI09AP 

0~45 

Dual J-K Negative Edge-Triggered Flip- 
Flop with Set and Reset 

M74LSn2AP 

0-45 

Dual J-K Negative Edge-Triggered Flip- 
Flop with Set 

M74LS 113AP 

0-45 

Dual J-K Negative Edge-Triggered Flip-Flop 
with Set Common Reset and Common Clock 

M74LStI4AP 

0-45 



Interchangeable 

products 




14P4 74LS73A 


16P4 74LS76A 2-80 


74LS107A 2-112 


74LS109A 2-115 


74LS112A 2-118 


74LS114A 2-124 


JT : Positive-going edge ; Negative-going edge U”: Active low-level 


D-Type FLIP FLOPS 


Dual D-Type Edge-Triggered Flip-Flop with 
Set and Reset 


Hex D-Type Flip-Flop with Reset 


Quadruple D-Type Flip-Flop with Reset 


Octal Positive Edge-Triggered D-Type Flip- 
Flop with Reset 


Octal Positive Edge-Triggered D-Type Flip- 
Flop with 3-State Outputs 


Octal Positive Edge-Triggered D-Type Flip- 
Flop with Enable 


: Positive-going edge 
U" ; Active low-level 



M74LS374P 


LATCHES, REGISTERS 



0) w 

S’ c Interchangeable 
o S products 


<n o t: 

® (D 5 

ir 0. O 


Dual 4-Blt Addresable Latch 


8-Bit Addressable Latch 


Quadruple R-S Latch 

Octal D-Type Transparent Latch with 3-State 
Outputs 


4-Bit D-Type Register with 3-State Outputs 


A: Active high-level 
"IJ" ; Active low-level 
_f : Positive-going edge 


M74LS373P 

M74LS173AP 


niDirai 
—imaiEm 

imiBaii 

IHB 


lanm 
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ELECTRIC 













































































SHIFT REGISTERS 


MITSUBISHI LSTTLs 

INDEX BY FUNCTION 


Circuit function 

Type 

■Hi 


0) 

0) 

ir 

Mode 

0) w 
O) (D 
CD C 

Q- O 

Interchangeable 

products 

Page 

Operating 

frequency 

(MHz) 

Power 

dissipation 

(mW) 

cf 

1 

T3 

O 

-d£ 

0 

Q 

8-Bit Universal Shift/Storage Register 

M74LS299P 



□ 


B 

B 

B 


74LS299 

2-328 

M741-S323P 

liTOl 


B 

B 

B 

B 

B 


74LS323 

wsm 

4-Bit Bidirectional Universal Shift Register 

M74LS194AP 

liBLl 

75 

□ 

B 

B 

B 

B 


74LS194A 

2-236 

5-Bit Shift Register 

M74LS96P 


60 

a 



o 



74LS96 

2-108 

4-Bit Cascadable Shift Register with 3-State 
Outputs 

M74LS395AP 


n| 

D 

B 

B 

B 

B 




4-Bit Parallel Access Shift Register 

M74LS195AP 


■a 

D 



o 

- 


74LS195A 


4-Bit Parallel Access Shift Register 

M74LS95BP 


65 

a 


B 

o- 

- 


74LS95B 


4-Bit Shift Register with 3-State Outputs 

M74LS295BP 

ebei 


- 


- 

B 

- 


74LS295B 

2-322 

8-Bit Serial-In Parallel-Out Shift Register 

M74LS164P 


80 

A 

o 

- 

- 

- 


74LS164 


8-Bit Shift Register 

M74LS9IP 


60 

- 

o 

- 

- 

- 

IQQ 

74LS91 


8-Bit Parallel-Load Shift Register 

M74LS165AP 

0~38 

105 



— 

— 

- 




8-Bit Shift Register 

M74LS166AP 

00 

CO 

o 

100 

□ 


- 

- 

- 


74LS166A 


8-Bit Shift Register/Latch with 3-State Output 

M74LS595P 



□ 

B 

■ 

- 

a 


74LS595 


8-Bit Shift Register/Latch with Open Collector 
Output 

M74LS596P 



D 

B 

B 

B 

B 

B 

74LS596 

2-395 


A : Asynchronous 
S : Synchronous 


ASYNCHRONOUS COUNTERS 


Circuit function 

Organization 

Type 

Typical electrical 
characteristics 

O) 

O) 

H 


0) 

cc 

Package 

Outlines 

Interchangeable 

products 

imi^ 


Power 

(dissipatio 

(mW) 

Decade Counter 

2X5 

M74LS90P 

^qBBI 

B 

D 


IB 



^3 

2X5 

M74LS290P 


B 

D 

“9” 

set 

B 

14P4 


2-316 

Presettable Decade Counter/Latch 

2X5 

M74LSt96P 


B 

D 

A 

□ 


22^^^2 


4-Bit Binary Counter 

2X8 

M74LS93P 

0~60 

0~35 


D 

- 

□ 

14P4 


2-101 

2x8 

M74LS293P 

0~60 

0-35 

45 

Q 


□ 




Presettable 4-Bit Binary Counter/Latch 

2X8 

M74LSt97P 

0-80 

0-35 

80 

1 

B 

19 

14P4 

74LS197 

2-246 

D.ivide-by-Twelve Counter 

2X6 

M74LS92P 


45 


B 

El 

14P4 



— 

Dual Decade Counter 


M74LS390P 

0-80 

0-35 

100 

1 

- 

El 


74LS390 

2-368 

Dual 4-Bit Decade Counter 



0-35 

75 

1 

- 

El 

16P4 

_ 

74LS490 

2-382 

Dual 4-Bit Binary Counter 



0-75 


1 

- 

B 


74LS393 

2-371 


: Negative-going edge 
A : Asynchronous 

''9" set: Output QAand Op can be set to high directly, and output Osand Qcto Low. 



















































































MITSUBISHI LSTTLs 

INDEX BY FUNCTION 


SYNCHRONOUS COUNTERS 


Circuit function 

Type 


Trigger 

_QJ 

Cl£ 

0) 

0) 

cc 

Package 

Outlines 

Interchangeable 

products 

Page 


Power 

dissipation 

(mW) 

Synchronous Presettable Decade Counter with Direct 
Reset 

M74LS160AP 

0~55 

92.5 

_ 

u 

B 

B 


74LS160A 

2-180 

Fully Synchronous Presettable Decade Counter 

M74LSI62AP 

0~55 


O 

B 

B 


74LS162A 


Synchronous Presettable Up/Down Decade Counter 
with Mode Control 

M74LS190P 

1 

o 

/ 

00 

100 

□ 

D 

B 

HQ 

74LS190 

2-220 1 

Synchronous Presettable Up/Down Decade Counter 


0~38 

95 

■a 

D 

B 

iBsn 



Synchronous Presettable 4-Bit Binary.Counter with 
Direct Reset 

M74LS161AP 

0~55 

92.5 

□ 

B 

B 

B 

74LS161A 

2-184 

Fully Synchronous Presettable 4-Bit Binary Counter 

M74LS163AP 

0~55 


■■ 

B 

B 

QB] 

74LS163A 


Synchronous Presettable Up/Down 4-Bit Binary 

Counter with Mode Control 

M74LS191P 

o 

o 

100 

□ 

B 

B 


74LS191 

2-224 

Synchronous Presettable Up/DOwn 4-Bit Binary Counter 

IVI74LS193P 

0~38 

95 

I 

A 

A 

16P4 

74LS193 


Synchronous Up/Down Decade Counter 

M74LS668P 

0~45 

IQilH 

wm 


— 

EB 

74LS668 

IJilc!:! 

Synchronous Up/Down 4-Bit Binary Counter 

IVI74LS669P 


IHQH 


B 

- 

ibq 

74LS669 

QQI 


jf : Positive-going edge 
A : Asynchronous 
S : Synchronous 


MONOSTABLE MULTIVIBRATORS 




Typical electrical characteristics | o « 

)utput Power |External timing resistor :£ Interchangeable pgge 

pulse dissipation /capacitor for setting ^ products 

width (mW) I output pulse width ' Q-O 


Retriggerable Monostable Multivibrator with 
Reset 

Dual Retriggerable Monostable Multivibrator 
with Reset 

Dual Retriggerable Monostable Multivibrator 
with Reset 

Dual Monostable Multivibrator 


M74LS122P 


M74LS123P 


IVI74LS423P 70ns~oo 60 


M74LS221P 



DATA SELECTORS/MULTIPLEXERS 
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MITSUBISHI LSTTLs 

INDEX BY FUNCTION 


DISPLAY DECODERS/DRIVERS 


Circuit function 

Output 

active 

level 


1 Typical electrical characteristics | 

Package 

Outlines 

Interchangeable 

products 

Page 

Power 

dissipation 

(mW) 

Low-level 

current 

output(niA) 

Output 
break-down 
voltage (V ) 

BCD-to-Decimal Decoder/Driver 

“L” 


35 

24 

15 

16P4 

74LS145 

2-156 

BCD-to-7-Segment Decoder/Dnver 

“L” 


35 

24 

15 

16P4 

74LS47 

2-62 

BCD-to-7-Segment Decoder/Dnver 

"H” 

1 M74LS48P 

125 

6 


a 

74LS48 



“L" 


35 

24 

15 


74LS247 


1 BCD-to-7-Segment Decoder/Dnver | 

“H” 

i M74LS248P ! 

125 

6 

Vcc 

IHsH 




Segment Identification of M74LS47P, IVI74LS48P 


Segment 

identification 



Segment Identification of M74LS247P, M74LS248P 




Circuit function 

Type 

BCD-to-Decimal Decoder 

M74LS42P 

3-Line to 8-Line Decoder/Demultiplexer with 
Address Latch 

M74LS137P 

3-Line to 8-Line Decoder/Demultiplexer 

M74LSt38P 

Dual 2-Line to 4-Line Decoder/DemultipJexer 

M74LSt39P 

Dual 2-Bit Binary to 4-Line Decoder/ 
Demultiplexer with Strobe 

M74LSI55P 

Dual 2-Bit Binary to 4-Line Decoder/ 
Demultiplexer with Open Collector Outputs 

M74LS156P 


Typical 1 

1 Typical propagation time (ns) 

power 
dissipation 
(mW) 

From strobe 
(enable) 
input to 
output 

From data 
input to 
output 

















































COMPARATOR 


MITSUBISHI LSTTLs 

INDEX BY FUNCTION 


Circuit function 

Type 

Typical electrical characteristics 

Package 

Outlines 

Interchangeable 

products 

Page 

Propagation 

time 

(ns) 

Power 
dissipation 
(mW) 

Low-level 

output 

current 

(mA) 

High-level 

output 

current 

(mA) 

4-Bit Magnitude Comparator 

M74LS85P 

13 

55 

8 

0.4 


74LS85 

2-86 

8-Bit Magnitude Comparator 

M74LS682P 


210 

24 

0.4 


74LS682 


M74LS683P 

24 

210 

24 

— 


74LS683 


M74LS684P 

20 

200 

24 


B 

74LS684 

2-459 

M74LS685P 

m 


24 

— 


74LS685 


M74LS688P 



24 

0.4 


74LS688 


M74LS689P 

22 


24 

— 


74LS689 



PARITY GENERATOR/CHECKER 

I 9-Bit Odd/Even parity Generato r/Checker | M74LS280P | 18 | 80 | 8 | 0.4 | 14P4| 74LS280 | 2-310 | 

ADDER 




Typical 

power 

dissipation 

(mW) 

1 Typical propagation time (ns) 

roS 

1 

Interchangeable 

Page 

Circuit function 

Type 


Add time 

<n 5 
O-O 

products 

4-Bit Binary Full Adder with Fast Carry 

M74LS83AP 



12 

lljjjy 

74LS83A 


4-Bit Binary Full Adder with Fast Carry 

M74LS283P 


“8 1 

12 

1021 

74LS283 

racBci 


REGISTER FILES 


. Circuit function 


Typical 

power 

dissipation 

(mW) 

Typical propagation time (ns) 

Package 

Outlines 

Interchangeable 

products 

Page 

Write time 


4-By-4 Register File with Open Collector 
Outputs 

M74LS170P 

125 

15 

16 


74LS170 

2-207 



150 

12 

13 


74LS670 

2-449 

1 4-Bit D-Type Register with 3-State Output 

M74LS173AP 

85 

- 

- 

122] 

74LS173A 



Refer to LATCH and REGISTER sections for M74LS173AP specifications. 
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MITSUBISHI LSTTLs 

SYMBOLOGY 


SYMBOLOGY 


Symbol 


Descriptions 

Cl 

Load capacitance 

Extenally connected load capacitance 

a X 

Maximum clock frequency 

Maximum input repetition frequency for normal 1C operation. 

F| 

Fan-in 

Number of similar inputs 

Fo 

Fan-out 

Number of similar ICs which can be driven by an output 

H 

Indicates the high logic level 

Used in voltage and current suffixes to indicate the high potential level 

1 

Indicates current or input 

Currents flowing into ICs are taken to be positive and those flowing out as negative 

Icc 

Supply current 

The current flowing into the Vcc supply terminal of a circuit 

ICCL 

Low-level supply current 

Vcc current when the inputs are such that the output is low. 

ICCH 

Fligh-level supply current 

Vcc current when the inputs are such that the output is high. 

Iccz 

Fligh-impedance supply current 

Vcc current when the inputs are such that the output is in the high-impedance state. 

If 

Forward current 

Forward diode current 

ll 

Input current 

Input current flowing into the 1C pin when a voltage is applied. 

IlH 

High-level input current 

The current flowing into an input when a specified high voltage is applied. 

IlL 

Low-level input current 

The current flowing out of an input when a specified low voltage is applied. 

lOH 

High-level output current 

Current flowing in the load when the output is high or current flowing when a high level is applied 

lOL 

Low-level output current 

The current flowing into an output which is in the low state 

los 

Short-circuit output current 

The current flowing out of an output which is in the high state when that output is short circuit to ground. 

loZH 

Off-state high-level output current 

The current flowing into a disabled 3-state output with a specified high output voltage applied 

loZL 

Off-State low-level output current 

The current flowing out of a disabled 3-state output with a specified low output voltage applied 

It 

Threshold current 

Current which flows when the threshold voltage is applied to the input 

It + 

Positive threshold current 

Current which flows when the positive threshold voltage is applied to the input 

It- 

Negative threshold current 

Current which flows when the negative threshold voltage is applied to the input 

L 

Indicates.the low logic level 

Used in voltage and current suffixes to indicate the low potential level 

0 

Indicates output 


Pd 

Power dissipation 

Product of the supply voltage and the supply current 

PRR 

Pulse repetition rate 

The rate of repetition of an applied pulse train 

Ta 

Operating free-air temperature 

The temperature of the environment surrounding an 1C ’ 

tf ■ 

Falltime 

Time required to fall from the high to the low logic level 

th 

Hold time 

The required hold time for a specified input after an input has changed 

^ latch 

Latch time 

The time from the latching action of input data until the data appears in the output 

Topr 

Operating temperature 

The ambient temperature range for normal 1C operation 

tpd 

Propagation delay time 

Amount of time required from a change of input signal until the corresponding change in output, 

expressed as the average propagation time. 

tpHL 

Propagation delay time, high-to-low-level 

output 

Amount of time required from a change of input signal until the output changes from high to low. 

tpHZ 

Output disable time from High level 

Amount of time required from a change of input signal until the output changes from high to 

high-impedance. 

tpLH 

Propagation delay time, low-to-high-level 

output 

Amount of time required from a change of input signal until the output changes from low to high. 

tPLZ 

Output disable time from Low level 

Amount of time required from a change of input signal until the output changes from low to 

high-impedanoe. 

tyy 

Pulse width 

The time required for a pulse to change from one specified level to another. 

two 

Output pulse width 

The width of the pulse appearing in the output of a monostable multivibrator 

tpZH 

Output enable time to a High level 

Amount of time required from a change of input signal until the output changes from high-impedance 
to high. 

tpZL 

Output enable time to a Low level 

Amount of time required from a change of input signal until the output changes from high-impedance 

to low. 

tr 

Risetime* 

Time required to rise from the low to the high logic level 

tree 

Recovery time 

Time from the point at which the input states are cancelled until the next clock pulse may be applied. 

Tstg 

Storage temperature 

The range of surrounding storage temperature for an 1C. 

tsu 

Setup time 

The required hold time for other inputs before a particular input may be changed. 

Vcc 

Supply'voltage 

The voltage of power supply voltage over which the device is guaranteed to operate within the 
specified limits. 
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MITSUBISHI LSTTLs 

PACKAGE OUTLINES 


TYPE 14P4 14-PIN MOLDED PLASTIC DIL 


Dimension in mm 



I u u u u_ 0.5MIN| 3MIN 

2.54±0.25 I 0.5±0.1 



TYPE 16P4 16-PIN MOLDED PLASTIC DIL 


Dimension in mm 





0 5MIN 


7.6-10 


TYPE 20P4 20-PIN MOLDED PLASTIC DIL 


Dimension in mm 




0.5MIN 3 MIN 










DATA SHEETS 


SCHEMATICS OF INPUTS AND OUTPUTS 


INDIVIDUAL DATA 





MITSUBISHI LSTTLs 


SCHEMATICS OF INPUTS AND OUTPUTS 


Schematics of inputs and outputs of the M74LS00P series ual data. Reference should be made when circuitry is being 
are shown in 1-1 ~ 1-11 and in 0-1 ~0-17, respectively, for designed, 
devices whose circuit diagrams are not given in the individ- 


SCHEMATICS OF INPUTS AND OUTPUTS 


Type designation 

I Schematics of inputs 

Schematics of outputs 

Fig. 

R (53) 

Pin 

Fig. 

R (equivalent resistance) 53 

M74LS42P 

I -1 

17k 

All inputs 

0-1 

120 


I -1 

25k 

Da~Dd 

■9 



M74LS47P 

I -1 

20 k 

LT, ^ 





I -2 

Rifsi= 10k 

Bi/R^ 

1-2 

Rout =20k 

BI/RBO 


I -1 

25k 

o 

o 

1 

< 

D 

0-3 

2k 

IVI74LS48P 

I -1 

20 k 

ET. RBT 


I -2 

Rin— 10k 

bT/rbo 

1-2 

RouT=20k 

BI/RBO 


I -1 

26 k 

J, K 




M74LS73AP 

I -1 

9k 

T 

0-14 

120 



I -3 

9k 






I -3 

8k 

Sd, Rd 




M74LS74AP 

I -4 

18k 

T 

0-14 

120 



I -5 

31k 

D 






18k 

D 


120 

I -1 

4.5k 

E 


I -1 

26k 

J.K 




M74LS76AP 

I -1 

9 k 

T 


120 



I -3 

9 k 

Sd, Rd 

■i 



M74LS83AP 

I -1 

18k 

Co 


120 

I -1 

9 k 

Ai — A 4 , 


I -6 

17k 

Ia<B, ^>8 




M74LS85P 

I -7 

Ri = 15k, R2=8.5k 

Ia=b 

0-1 

120 



I -7 

Ri=8.5k, R2=17k 

Ao~A3, Bo~B3 





I -1 

17k 

Sd(9)1, Sd(9)2, Rdi, Rd2 

0-13 

R = 120, Ri = 17k 

Qb 

M74LS90P 

I -8 

Ri = 8.5k, R2=8.5k, R3=8.5k 

tT 

R2=T7k . R3=9k 


I -8 

Ri = 5.8k,R2=5.8k, R3=4.4k 

Ti 

0-15 

120 

Qa.Qc, Od 

M74LS91P 

I -1 

26k 

Dsi, Ds2 


120 

I -1 

19k 

T 


I -1 

17k 

Rdi, Rd2 


R = 120, Ri=17k 

Qc 

M74LS92P 

I -8 

Ri=8.5k, R2=8.5k, R3=8.5k 

tT 

R2=17k,R3=9k 


I -8 

Ri=5.8k, R2=5.8k, R3=4.4k 

Ti 

0-15 

120 

Qa, Ob, Qd 


1-1 

17k 

Rdi, Rd2 

0-15 

120 

Qa, Qd 

M74LS93P 

I -8 

Ri = 8.5k,R2=8.5k 

R3=8.5k 

t; 

0-13 

R = 120, Ri = 17k 

R2=17k,R3=9k 

Qb 


I -8 

Ri=13k,R2=13k 

R3 = 9k 

Ti 

R-120, Ri = 10k 

R2=10k,R3=9k 

Oc 


I -1 

17k 

Ti.TL 




M74LS95BP 

I -1 

9 k 

M/C 

0-15 

120 



I -1 

20 k 

□ s, Do~D3 





Note: All resistances given are typical values. 


























































































































































MITSUBISHI LSTTLs 


SCHEMATICS OF INPUTS AND OUTPUTS 



1-9 

M74LS138P 

I -1 

M74LS139P 


M74LS145P 

I -1 

M74LS147P 

I -1 

KA7AI CIAOD 

I -1 

iVI/4L.ol4oK 

I -1 


Schematics of inputs 


Pin 


Ds 


Rd, T , SdO~Sd4 


LOAD 


J, K 




Ali inputs 


All inputs 
All inputs 


All inputs 

1Do~4Do, 1Di~4Di 


Sa, G 


1Do~4Do, 1Dt~4D) 


Sa, G 


Da~Dd, T, Ep, Rd 


Et, load 


Da~Dd, T, Ep, Rd 


Schematics of outputs 

Fig. 

R (equivaient resistance) D, 

0-15 

120 

0-14 

120 

0-14 

120 

0-14 

120 

0-14 

120 



0-1 120 


0-1 120 



Et, R, LOAD 


Da~Dd, T, Ep 


Et, R, load 


MITSUBISHI 

ELECTRIC 













































































































MITSUBISHI LSTTLs 


SCHEMATICS OF INPUTS AND OUTPUTS 


Type designation 


M74LSI64P 


Schematics of inputs 


R ( 0 ) 



M74LS174P 


M74LS175P 


M74LS190P 


M74LS191P 


M74LS192P 


Pin 


All inputs 


T, T|nh , LOAD 


Do—Dy 


Ds 


LOAD, T, Tinh 


Do~D7 


LOAD 


S 


Er, Ew 

Do~D3, Ra. Rb. Wa, Wb 


All inputs 


T, Rd 


Do~ Ds 

T, R^ 

Do~D3 

E 

All inputs except E 

1 

All inputs except E 
Da~ Dd 

Tu, Td, Rd, load 


Schematics of outputs 

Fig. 

R (equivalent resistance) n 

0-15 

120 

0-8 

120 

0-8 

120 

0-8 

120 


0-2 


0-9 100 


0-15 120 

0-15 120 

0-15 120 

0-15 120 

0-15 120 


23 k 

Da~Dd 

17k 

Tu, Td, Rd, load 




Ri = 5.7k,R2=6.5k,R3=7k 

Ti 

R, = 14k,R2=13k,R3=13k 

t7 

24 k 

A 

R, = 45k, R2=24k,R3 = 9.5k 

R4=14k,R5=1.7k 

B 

Ri = 12k,R2=9.5k 

R3=14k, R4=1.7k 

RiB 

25k 

Q 

D 

1 

< 

a 

20 k 

LT, RBI 

Rir>j=1 Ok 

bT/r^ 

25 k 

o 

Q 

1 

< 

D 

20 k 

LT, RBI 

Rlisj = 10k 

m/R^ 



RouT = 20k BI/RBO 


MITSUBISHI 

ELECTRIC 





























































































MITSUBISHI LSTTLs 


SCHEMATICS OF INPUTS AND OUTPUTS 


Schematics of inputs 


Type designation 


M74LS251P 


M74LS253P 



M74LS293P 


Pin 


All inputs 


Sa, Sb, IOC, 20C 


IDo-IDs. 2 Do~2D3 


Sa. Sb, id, 2D, R 


M/C 


Sa 


DC, 1Do~4Do, 1Di~4Di 


DC, 1Do~4Do, 1Di~4Di 


Sa~Sc, D, R 


M/C 


T, Rd 


1D~8D 


All inputs 
Co 


Schematics of outputs 


R (equivalent resistance) n 


0-11 100 


100 


0-12 100 


0-16 120 


Ri=8.5k,R2=8.5k,R3=8.5i<^ Ti 


Ri=5.8k,R2=5.8k,R3=4.4k T 2 


17k 

Ri = 8.5k, R2=8.5k 

R3=8.5k 

R, = 13k, R2=13k _ 

T2 

R3=9k 



Rd1, Rd2 

tt 


0-15 120 


R = 120, Ri = 17k 
R2=17k,R3=9k 


R = 120, R, = 10k 
R2=10k, R3=9k 


Qa, Qc, Qd 


Qa, Qd 





10 k 

M/Ci, M/C 2 

20 k 

OC 1 , OC 2 , Rd» T 

20 k 

DsR, Dsl, Do~D7 

19k 

Sa. Sb. Tg . 2G 

17k 

1Do~1D3, 2Do~2D3 

19k 

Sa. Sb. 1^, 2 '^ 

17k 

IDq—ID 3 , 2 Do~ 2 D 3 

17k 

a 

00 

1 

Q 

9k 

E, OC 

30k 

1D~8D 


0-9 100 


0-1 120 
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MITSUBISHI LSTTLs 



Schematics of inputs 




Schematics of outputs 


R (equivalent resistance) Q 



M74LS683P 


M74LS684P 


100 

Oo~Q3 

120 

Q3 

120 

120 



I -1 

8.5k 

LOAD 

M74US668P 

I -1 

17k 

U/D, T, E?, E7 


I -5 

20 k 

Da~Dd 


I -1 

8.5k 

LOAD 

M74LS669P 

1-1 

17k 

U/D, T. E^, B? 


I -5 

20 k 

Q 

Q 

1 

< 

Q 


I -1 

8.5k 

Ew 

VI74LS670P 

I -7 

Ri = 8.5k, R2=17k 

OC 


I -1 

17k 

Ra,Rb.Wa,Wb,Do~D3 


0-8 Qf 


0-2 Qo~Q7 


0-8 Qt' 


0-15 120 



Po~P7 

Rt= 14k, R2 = 24k 

0o~07 

14k 


14k 

ikXt) 

14k 

^Xtl 

14k 

±Xtl 


Oa.Qb Qc.Qd 


RCO 
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MITSUBISHI LSTTLs 


SCHEMATICS OF INPUTS AND OUTPUTS 


Schematics of inputs 
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SCHEMATICS OF INPUTS AND OUTPUTS 


Schematics of outputs 
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SCHEMATICS OF INPUTS AND OUTPUTS 
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MITSUBISHI LSTTLs 

IVI74LS00P 

QUADRUPLE 2-INPUT POSITIVE NAND GATES 


DESCRIPTION 

The M74LS00P is semiconductor integrated circuit contain¬ 
ing four dual-input positive-logic NAND gates, usable as 
negative-logic NOR gates. 

FEATURES 

• High breakdown input voltage (V| ^ 15V) 

• Low power dissipation (Pd = 8mW typical) 

• High speed (tpd = 6ns typical) 

• Low output impedance 

• Wide operating temperature range (Ta =-20 ~+75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology enables the achieve¬ 
ment of input high breakdown voltage, high speed, and low 
power consumption as well as high fan-out. 

When both A and B inputs are high the output Y is low. 
When either A or B input is low the output Y is high. 


FUNCTION TABLE 


A 

B 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H . 

H 

H 

L 




ABSOLUTE MAXIMUM RATINGS (Ta — “20"^ -f 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 


-0.5~ -1-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20-4-75 

"C 

Tstg 

Storage temperature range 


-65- -1-150 

°c 


A MITSUBISHI 
ELECTRIC 
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MITSUBISHI LSTTLs 

M74LS00P 

QUADRUPLE 2-INPUT POSITIVE NAND GATES 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —I- 75°C, -unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 


Max 


Supply voltage 


5 

QQI 



High-level output current 

Voh^2.7V 

0 





Low-level output current 

Vol^0-4V 



4 

mA 

VolSO.SV 



8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = —20—i-75"C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

V cc“ ^ • 75V, 1 ic — — 18rnA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75V, V| = 0,8V, Ioh = -400/zA 

2.7 

3.4 


V 

Vol 

Low-level output voltage 

.Vcc~ 4-75V IOL“^nnA 


0.25 

0.4 

V 

V| = 2V l 0 L = 8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V, V|=2.7V 



20 

uA 

Vcc = 5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V, V|-0.4V 



-0.4 

mA 

los 

Short-circuit output current ( Note 1) 

Vcc = 5.25V. Vo=0V 

-20 


-100 

mA 

ICCH 

Supply current, all outputs high 

Vcc = 5.25V, V|=0V 


0.8 

1 .6 

mA 

Iccl 

Supply current, all outputs low 

Vcc = 5.25V, V|=4.5V 


2.4 

4.4 

mA 


* ; All typical values are at Vcc = 5V, Ta = 25°C. 

Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta — 25"C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 





tpLH 

Low-to-high-level output propagation time 

Cl = 15pF 


6 

15 

ns 

tpHL 

High-to-low-level output propagation time 

(Note 2) 


6 

15 

ns 


Note 2: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc OUTPUT 




(1) The pulse generator (PG) has the following characteristics; 
PRR = 1 MHz, tr = 6ns, tf = 6ns, tw = SOOns, 

Vp = 3Vp.p, Zq “ 50^7 

(2 ) Cl includes probe and jig capacitance. 
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MITSUBISHI LSTTLs 


M74LS02P 

QUADRUPLE 2-INPUT POSITIVE NOR GATES 


DESCRIPTION 

The M74LS02P is a semiconductor integrated circuit 
containing 4 dual-input positive NOR and negative NAND 
gates. 

FEATURES 

• High breakdown input voltage (V| ^ 15V) 

• Low power dissipation (Pd = lOmW typical) 

• High speed (tpd = 6ns typical) 

• Low output impedance 

• Wide operating temperature range (Ta = -20 ~ -i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology, enables the achieve¬ 
ment of high input voltage, high speed, low power dissipa¬ 
tion, and high fan-out. 

When at least input A or input B is high, output Y is low, 
and when both A and B are low, Y is high. 


FUNCTION TABLE 


A 

B 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 




ABSOLUTE MAXIMUM RATINGS (Ta=—20-h 75”C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-l-7 

V 

Vi 

Input voltage 


-0.5~ -1-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20- -1-75 

°C 

Tstg 

Storage temperature range 


-65--1-150 

"C 


A MITSUBISHI 
ELECTRIC 
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MITSUBISHI LSTTLs 

IVI74LS02P 

QUADRUPLE 2-INPUT POSITIVE NOR GATES 


RECOMMENDED OPERATING CONDITIONS (Ta= — 20 —1“ 75”C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VoHa2.7V 

0 


-400 

aA 

lot 

Low-level output current 

VolS0.4V 

0 


4 

mA 

VolSO.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta= — 20—+ 75“C . unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V, l|c=-18mA 



-1 .5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, V| = 0.8V. Ioh = -400aA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

Vi = 2V 

IOL= 4 mA 


0.25 

0.4 

V 

1 oL= 8 mA 


0.35 

0.5 

V 

<IH 

High-level input current- 

Vcc = 5.25V, V|=2.7V 



20 

aA 

Vcc = 5.25V. V|=10V 



0.1 

mA 

l|L 

Low-level input current 

Vcc=5.25V. V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc=5.25V, Vo = 0V 

-20 


-100 

mA 

ICCH 

Supply current, all outputs high 

Vcc=5.25V, V|= 0 V 


1 .6 

3.2 

mA 

'CCL 

Supply current, all outputs low 

Vcc=5.25V, V|= 4.5V 


2.8 

5.4 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc=5V. Ta = 25”C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-tp-high-level output propagation time 

Cl=15pF 


6 

15 

ns 

tpHL 

High-to-low-level output propagation time 

(Note 2) 


6 

15 

ns 


Note 2: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 


' INPUT Vcc OUTPUT 




(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz, tr =, 6 ns, tf = 6 ns, tw = 500ns, 

Vp ='3Vp.p, Zo = 50n 

( 2 ) Cl includes probe and jig capacitance. 
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MITSUBISHI LSTTLs 

M74LS03P 


QUADRUPLE 2-INPUT POSITIVE NAND GATE 
WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74LS03P is a semiconductor integrated circuit 
containing four dual-input positive-logic NAND gates with 
open collector outputs, usable as negative-logic NOR gates. 

FEATURES 

• Usable in AND-Tie connection 

• High breakdown input voltage (V| ^ 15V) 

• High breakdown output voltage (Vq ^ 7V) 

• Low power dissipation (Pd = 8 mW typical) 

• High speed (tpd = 10ns typical) 

• Wide operating temperature range 1 X 3 = —20 ~ -i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

With use of open collector outputs and SBD inputs 
featuring a high breakdown voltage, the high-level output 
impedance can be selected freely by use of an external load 
resistor. This permits wire-AND connection which has been 
impossible with conventional gates. 

When inputs A and B are high, output Y is low and when 
one or both inputs are low, the output Y is high. 


FUNCTION TABLE 


A 

B 

Y 

- L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 



ABSOLUTE MAXIMUM RATINGS (Ta= — 20~-l- 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

V| 

Input voltage 


-0.5~ -h 15 

V 

Vo 

Output voltage 

High-level state 

-0.5- -1-7 

V 

Topr 

Operating free-air ambient temperature range 


-20-4-75 

”C 

Tstg 

Storage temperature range 


-65-4-150 

“C 


A MITSUBISHI 
ELECTRIC 
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MITSUBISHI LSTTLs 

M74LS03P 


QUADRUPLE 2-INPUT POSITIVE NAND GATE 
WITH OPEN COLLECTOR OUTPUT 


RECOMMENDED OPERATING CONDITIONS (Ta ~ — 20—H 75°C. unless otherwise noted ) 


Symbol 

Parameter 

Limits 


Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

Iqh 

High-level output.current 

Vo =5.5V 

0 




lOL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20-—I- 75°C. unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 





V|H 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc=4.75V, lic = -18mA 



-1.5 

V 

lom 

High-level output current 

Vcc=4.75V, V| = 0.8V 

Vo=5.5V 



100 

aA 

IQH 

Low-level output voltage 

Vcc=4.75V 

V,=2V 

IOL = 4mA 


0.25 


V 

IOL==8mA 


0.35 


V 

l|H 

Higfi-level input current 

Vcc=5.25V. Vi=2.7V 



20 

aA 

Vcc=5.25V, V|=10V 




mA 

IlL 

Low-level input current 

Vcc=5.25V. V|=0.4V 



-0.4 

mA 

ICCH 

Supply current, all inputs high 

Vcc=5.25V, V|=0V 


0.8 


mA 

ICCL 

Supply current, all outputs low 

Vcc=5.25V. V|=4.5V 


2.4 

■EQ 

mA 

♦ : All typ 

SWITCH 

cal values are at Vcc = 5V, Ta = 25°C 

NG CHARACTERISTICS (Vcc=5V, Ta=25“C, unlessotherwisenoted) 

Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tPLH 

Low-to-high-level/high-to-low-level 
output propagation time 

RL=2kQ 

Cl = 15pF (Notel) 


10 

32 

ns 

tPHL 


10 

28 

ns 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc Vcc OUTPUT 




(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p,Zo = 50n 

(2 ) Cl includes probe and jig capacitance. 
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MITSUBISHI LSTTLs 

IVI74LS04P 

HEX INVERTERS 


DESCRIPTION 

The M74LS04P is a semiconductor integrated circuit 
containing 6 inverter circuits. 

FEATURES 

• High breakdown input voltage (V( ^ 15V) 

• Low power dissipation (Pd = 12mW typical) 

• High speed (tpd = 6ns typical) 

• Low output impedance 

• Wide operating temperature range (Tg = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology enables the achieve¬ 
ment of high input voltage, high speed, low power dissipa¬ 
tion and high fan-out. 

When input A is high, output Y is low, and when A is low, 
Y is high. 


FUNCTION TABLE 


A 

Y 

L 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


INPUT 1A 
OUTPUT 1Y 
INPUT 2 A 
OUTPUT 2 Y 
INPUT 3A 
OUTPUT 3Y 
GND 



Vcc 

6 A INPUT 
6 Y OUTPUT 
5 A INPUT 
5Y OUTPUT 
4 A INPUT 
4Y OUTPUT 


Outline I4P4 



ABSOLUTE MAXIMUM RATINGS( Ta = “ 20 — + 75°C, unless otherwise noted) 



Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


-0.5~-l-7 

V 


Input voltage 


-0.5- -1-15 

V 


Output voltage 

High-level state 

-0.5~Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~-l-75 

°c 

Tstg 

Storage temperature range 


- 65--I-150 

°c 


A MITSUBISHI 
ELECTRIC 
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MITSUBISHI LSTTLs 

M74LS04P 

HEX INVERTERS 


RECOMMENDED OPERATING CONDITIONS (Ta——20— +75°C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VoHi2.7V 

■ 0 


-400 

aA 

lOL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VolSO.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta= — 20 —1-7 5°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 



ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 





V 

Vic 

Input clamp voltage 

Vcc = 4.75V. l|c=-18mA 




V 


High-level output voltage 

Vcc = 4.75V. V| = 0.8V. Ioh=-400aA 

2.7 

mm 


V 


Low-level output voltage 

Vcc = 4.75V 

V|=2V 

loL = 4mA 



0.4 

V 

1 0L = 8 mA 




V 

IlH 

High-level input current 

Vcc = 5.25V. V|=2.7V 




aA 

Vcc = 5.25V, V|=10V 



0.1 

mA 

• IlL 

Low-level input current 

Vcc = 5.25V, V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc=5.25V, Vo=0V 




mA 

ICCH 

Supply current, all outputs high 

Vcc = 5.Z5V, V|=0V 




mA 

•CCL 

Supply current, all outputs low 

Vcc = 5.25V, V|=4.5V 



mm 

mA 


* ; All typical values are at Vcc = 5V, Ta = 25°C. 

Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25”C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 




tpLH 

High-to-low-level output propagation time 

Cl=15pF 


6 

15 

ns 

IPHL 

Low-to-high-level output propagation time 

(Note 2) 


6 

15 

ns 


Note 2: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
■ PRR = 1 MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq - 50^2 

(2 ) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

IVI74LS05P 

HEX INVERTERS WITH OPEN COLLECTOR OUTPUTS 


DESCRIPTION 

The M74LS05P is a semiconductor integrated circuit 
containing 6 open collector output inverter circuits. 

FEATURES 

• Usable in AND-Tie connection. 

• High breakdown input voltage {V| ^ 15V) 

• Low power dissipation (Pd = 12mW typical) 

• High speed (tpd = 10ns typical) 

• Wide operating temperature range (Ta = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

With the use of Schottky barrier diodes for the inputs and 
open-collector outputs, the high-level output impedance 
can be selected freely by use of an external load resistor. 
This permits wire-AND connection, which has been impos¬ 
sible with conventional gates. 

When input A is high, output Y is low, and when A is low, 
Y is high. 


FUNCTION TABLE 


A 

Y 

L 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


INPUT 1A 
OUTPUT 1Y 
INPUT 2 A 
OUTPUT 2Y 
INPUT 3A 
OUTPUT 3Y 
GND 



OPEN COLLECTOR OUTPUT 

Outline 14P4 


CIRCUIT SCHEMATIC (EACH INVERTER) 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20~ + 75”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ +7 

V 

Vi 

Input voltage 


-0.5~ -1-15 

V 

Vo 

Output voltage 

High-level state 

-0.5~ +7 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -1-75 

°c 

Tstg 

Storage temperature range 


-65--I-150 

°c 


A MITSUBISHI 
ELECTRIC 
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MITSUBISHI LSTTLs 

M74LS05P 

HEX INVERTERS WITH OPEN COLLECTOR OUTPUTS 


RECOMMENDED OPERATING CONDITIONS (Ta“—20—l-75°C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

loH 

High-level output current 

Vo =5.5V 

0 


100 

aA 

lOL 

Low-level output current 

VolS0.4V 

0 


4 

mA 

VolSO.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta= — 20~ -I- 75°C, unless otherwise noted) 



Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 


High-level input voltage 


2 



V 


Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

||Q= —18mA 



-1 .5 

V 

lOH 

High-level output current 

Vcc = 4.75V, V( = 0 .8V, Vo=5.5V 




aA 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V| = 2V 

loL = 4mA 


0.25 


V 

IOL=8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V, V|=2.7V 




aA 

Vcc = 5.25V, V|=10V 




mA 

IlL 

Low-level input current 

Vcc=5.25V. V|=0.4V 




mA 

ICCH 

Supply current, all outputs high 

Vcc = 5.25V , V|=0V 


1 .2 

mM 


ICCL 

Supply current, all outputs low 

Vcc=5 -25V , V|= open 


3.6 

6.6 



* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level output propagation time 

RL=2k£2 

Cl= 15pF (Note 1) 


10 

32 

ns 

tpHL 

High-to-low-level output propagation time 


10 

28 

ns 


Note 1: Measurement circuit 


INPUT Vcc Vcc OUTPUT 



TIMING DIAGRAM (Reference level = 1.3V) 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zo = 50n 

(2 ) Cl includes probe and jig capacitance. 
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MITSUBISHI LSTTLs 


M74LS08P 

QUADRUPLE 2-INPUT POSITIVE AND GATES 


DESCRIPTION 

The M74LS08P is a semiconductor integrated circuit 
containing 4 dual in put-positive AND and negative OR 
gates. 

FEATURES 

• High breakdown input voltage (V| ^ 15V) 

• Low power dissipation (Pd = 17mW typical) 

• High speed (tpd = 10ns typical) 

• Low output impedance 

• Wide operating temperature range (Ta = ~20 ~ -t-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology, enables the achieve¬ 
ment of high input voltage, high speed, low power dissipa¬ 
tion, and high fan-out. 

When both inputs A and B are high, output Y is high, and 
when either or both of the inputs are low, Y is low. 


FUNCTION TABLE 


A 

B 

Y 

L 


L 



L 


H 

L 


H 

H 




ABSOLUTE MAXIMUM RATINGS (Ta=—20-H 75”C, unless otherwise noted ) 



Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


-0.5~ -1-7 

V 

'm 

Input voltage 


-0.5~ -1-15 

V 


Output voltage 

High-level state 

— 0.5-h Vcc 

V 


Operating free-air ambient temperature range 


-20~ -1-75 

”C 

Tstg 

Storage temperature range 


-65--I-150 

"C 
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MITSUBISHI LSTTLs 


M74LS08P 


QUADRUPLE 2-INPUT POSITIVE AND GATES 


RECOMMENDED OPERATING CONDITIONS (Ta=—20—l-75°C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 


Vcc 

Supply voltage 

4.75 

5 



lOH 

High-level output current 

VohS2.7V 

0 




lOL 

Low-level output current 

VolS0.4V 

0 


4 

mA 

Vol^O.BV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta= — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 






High-level input voltage 


2 





Low-level input voltage 





V 


Input clamp voltage 

Vcc = 4.75V, ||c=-18mA 

L-_ 



V 


High-level output voltage 

Vcc = 4.75V, V| = 2V, loH=“400ArA 

2.7 

3.4 


SBB 

VoL 

Low-level output voltage 

Vcc = 4.75 V 

V| = 0.8V 

1 0 L = 4 mA 


mEm 


mam 

IOL=8mA 


■Ea 

0.5 


IlH 

High-level input current 

Vcc = 5.25V, V|=2.7V 





Vcc=5.25V, V|=10V 





IlL 

Low-level input current 

Vcc=5.25V, V|=0.4V 




mA 1 

los 

Short-circuit output current (Note 1) 

Vcc=5.25V, Vo = 0V 

-20 



IBEIIII 

ICCH 

Supply current, all outputs high 

Vcc = 5.25V, V|=4.5V 


2.4 

4.8 

nnmomi 


Supply current, all outputs low 

Vcc = 5.25V, V|=0 V 


4.4 

8.8 



* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 1: All measurement should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 Limits 

Unit 

Min 

Typ 

Max 




tpLH 

Low-to-high-level output propagation time 

Cl = 15pF 


9 

15 

ns 

tpHL 

High-to-low-level output propagation time 

(Note 2) 


10 

20 

ns 


Note 2: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 

INPUT Vcc OUTPUT 




(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, t^ = 500ns, 

Vp =3Vp.p, Zo = 50n 

(2 ) Cl includes probe ar>d jig capacitance. 
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MITSUBISHI LSTTLs 


M74LS09P 


QUADRUPLE 2-INPUT POSITIVE AND GATES WITH OPEN COLLECTOR OUTPUTS 


DESCRIPTION 

The M74LS09P is a semiconductor integrated circuit 
containing 4 dual-input positive AND and negative OR 
gates with open collector output. 

FEATURES 

• Usable in wire-AND connection 

• High breakdown input voltage (V| ^ 15V) 

• High breakdown output voltage (Vq ^ 7V) 

• Low power consumption (P^ = 17mW typical) 

• High speed (tpd = 13ns typical) 

• Wide operating temperature range (Ta = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

With the use of open collector output, the high-level output 
impedance can be freely selected by means of an external 
load resistor. This enables use in wire-AND, which has been 
impossible with conventional gates. 

When both inputs A and B are high, output Y is high and 
when either or both of them are low, Y is low. 


FUNCTION TABLE 


A 

B 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 




ABSOLUTE MAXIMUM RATINGS (Ta= — 20 1-75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

V| 

Input voltage 


-0.5~ -1-15 

V 

Vo 

Output voltage 

High-level state 

-0.5- d- 7 

V 

Topr 

Operating free-air ambient temperature range 


-20- -1-75 

"C 

Tstg 

Storage temperature range 


-65-4-150 

“C 
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MITSUBISHI LSTTLs 

M74LS09P 


QUADRUPLE 2-INPUT POSITIVE AND GATES WITH OPEN COLLECTOR OUTPUTS 

RECOMMENDED OPERATING CONDITIONS (Ta - — 20 — + 75°C, unless otherwise noted) 


Symbol 

Parameter 



Min 



IQI 

Supply voltage 

4.75 

i 5 

5.25 

V 


High-level output current 

Vo =5.5V 

0 



aA 


Low-level output current 

VolS0.4V 



4 

mA 

VolSO.SV 

0 

' 

8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20 ~ + 75°C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

. ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc = 4-75V. l|c=-18mA 



-1.5 

V 

lOH 

High-level output current 

Vcc = 4.75V, V,= 2V. Vo=5.5V 



100 

aA 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V| = 0.8V 

IOL=4mA 


0.25 

0.4 

V 

IOL = 8 mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5-25V, V|=2.7V 



20 

aA 

Vco=5.25V, Vi=10V 



0.1 

mA 


Low-level input current 

Vcc= 5.25V, V|=0.4V 



-0.4 



Supply current, all outputs high 

Vcc = 5.25V, V|=0V 


BEI 

4.8 



Supply current, all outputs low 

Vcc=5.25V. V|=4.5V 


4.4 

8.8 

1 



* : All typical values are at Vcc = 5V, Ta = 25°C. 

SWITCHING CHARACTERISTICS (Vcc = 5V, Ta —25"C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

High-to-low-level output propagation time 

Rl= 2 k £2 

Cl = 15pF (Note 1) 


15 

35 

ns 

I 

Q. 

Low-to-high-level output propagation time 


10 

35 

ns 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc Vcc OUTPUT 




(1) The pulse generator (PG) has the following characteristics: 
PR R = 1 MHz, tr = 6 ns, tf = 6 ns, tw = 500ns, 

Vp =3Vp.p, Zo = 50n 

( 2 ) Cl includes probe and jig capacitance. 
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MITSUBISHI LSTTLs 

M74LS10P 

TRIPLE 3-INPUT POSITIVE NAND GATES 


DESCRIPTION 

The M74LS10P is a semiconductor integrated circuit 
containing three triple-input positive NAND and negative 
NOR gates. 

FEATURES 

• High breakdown input voltage (V| ^ 15V) 

• Low power dissipation (Pd = 8mW typical) 

• High speed (tpd = 6ns typical) 

• Low output impedance 

• Wide operating temperature range (Ta = -20 ~ -i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use Schottky TTL technology has enabled the 
achievement of high input voltage, high speed, low power 
dissipation and high fan-out. 

When all inputs A, B and C are high, output Y is low, and 
when one or more of the inputs is low, Y is high. 


FUNCTION TABLE 


A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 


H 

L 


N = B-C 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 


IB 
1C 
2A 

INPUTS i 

2C 

OUTPUT 2Y 
GND 



Vcc 

1A INPUT 
lY OUTPUT 
3A 

3B I INPUTS 
3C 

3 Y OUTPUT 


Outline 14P4 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20-1- 75"C , unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

1^311 

Supply voltage 


-0.5~-f-7 

V 


Input voltage 


-0.5~ -t-15 

V 


Output voltage 

High-level state 

— 0.5-L Vcc 

V 


Operating free-air ambient temperature range 


-20~ -t-75 

°c 

— 

Storage temperature range 


-65~-t-150 

“C 
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MITSUBISHI LSTTLs 


M74LS10P 

TRIPLE 3-INPUT POSITIVE NAND GATES 


RECOMMENDED OPERATING CONDITIONS (Ta=—20—l-75“C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 


Min 



Vcc 

Supply voltage 

4.75 

5 


V 

lOH 

High-level output current 

VohS2.7V 

0 




lOL 

Low-level output current 

VolS0.4V 

0 


4 


Vol^O.BV 

0 


_Lj 



ELECTRICAL CHARACTERISTICS (Ta= — 20~ -f- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc = 4.75V, I|c=— 18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc = 4.75V, V| = 0 .8 V, Ioh=-400/zA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc-4.75V 

V|=2V 

IOL= 4 mA 


0.25 

O'. 4 

V 

loL= 8mA 


0.35 

0.5' 

V 

IlH 

High-level input current 

Vcc=5.25V, V|=2.7V 



20 

aA 

Vcc = 5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc = 5.25V, Vo = 0V 

-20 


-100 

mA 

ICCH 

Supply current, all outputs high 

Vcc = 5.25V. Vt=0V 


0.6 

1.2 

mA 

•CCL 

Supply current, all outputs low 

Vcc=5.25V. V|=4.5V 


1.8 

3.3 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc—5V, Ta —25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits ' 


Min 

Typ 






tpLH 

Low-to-high-level output propagation time 

Cl=15pF 


6 



tpHL 

High-to-low-level output propagation time 

(Note 2) 


9 

1 

15 

ns 


Note 2: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics; 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p , 2o = 50n 

(2 ) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS11P 

TRIPLE 3-INPUT POSITIVE AND GATE 


DESCRIPTION 

The M74LS11P is a semiconductor integrated circuit 
containing three triple-input positive AND and negative OR 
gates. 

FEATURES 

• High breakdown input voltage (V| > 15V) 

• Low power dissipation (Pd = 13mW typical) 

• High speed (tpd = 10ns typical) 

• Low output impedance 

• Wide operating temperature range (Ts = —20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology and active output 
pullups enables the achievement of input high breakdown 
voltage, high speed, lower power dissipation and high fan¬ 
out. 

When inputs A, B and C are high, output Y is high and 
when one or more of the inputs is low, Y is low. 


FUNCTION TABLE 


A 

N 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 


N=B-C 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 


INPUTS ■{ 


OUTPUT 


1B 

1C 

2A 

2B 

2C 

2Y 

GND 



Vcc 

1A 

1Y 

3A 

3B 

3C 

3Y 


INPUT 

OUTPUT 

INPUTS 

OUTPUT 


Outline 14P4 


CIRCUIT SCHEMATIC (EACH GATE) 



ABSOLUTE MAXIMUM RATINGS (Ta= — 20-1-75”C , unless otherwise noted ) 


1 — 

Parameter 

Conditions 

Limits 



Supply voltage 


-0.5~ -1-7 

V 


Input voltage 


-0.5~ -t-15 

V 

Vo 

Output voltage 

High-level state 

-0.5-Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~-f-75 

“C 


Storage temperature range 


-65--f ISO 

'C 
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MITSUBISHI LSTTLs 

M74LS11P 

TRIPLE 3-INPUT POSITIVE AND GATE 


RECOMMENDED OPERATING CONDITIONS ( Ta= — 20 —h 75“C, unless otherwise noted) 


Symboi 

Parameter 

Limits 

Unit 





Suppiy voitage 


5 

5.25 

V 

lOH 

High-level output current 

VohS2.7V 





lOL 

Low-level output current 

Vol^0-4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS ( Ta = — 20 —I- 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

VlL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc= 4.75V, l,c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75V, V|=2V, IoH=-400//A 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V|=0,8V 

IOL=4mA 


0.25 

0.4 

V 

IOL=8mA 


0.35 

0.5 

V 

llH 

High-level input current 

Vcc=5.25V. V|=2.7V 



20 

uA 

Vcc = 5.25V. V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V. V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc= 5.25V, Vo = 0V 

-20 


-100 

mA 

ICCH 

Supply current, all outputs high 

Vcc=5.25V. V|= 4.5V 


1.8 

3.6 

mA 

•CCL 

Supply current, all outputs low 

Vcc = 5.25V, V|= OV 


3.3 

6.6 

mA 


He : Aii typical values are at Vcc = 5V, Ta = 25°C- 

Note 1; All measurements should be done quickly and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high output level propagation time 

High-to-low output level propagation time 

Cl=15pF 
(Note 2) 


9 

15 

ns 

tpHL 


10 

20 

ns 


Note 2: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 5012. 

(2 ) Cl inciudes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS12P 

TRIPLE 3-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74LS12P is a semiconductor integrated circuit 
containing three triple-input positive-logic NAND gates 
with open collector outputs, usable as negative-logic NOR 
gates. 

FEATURES 

• Usable in wire-AND connection 

• High breakdown input voltage (V| ^ 15V) 

• Low power dissipation (Pd = 6mW typical) 

• High speed (tpd = 13ns typical) 

• Wide operating temperature range (Tg = —20 ~ ■i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

With the use of Schottky barrier diodes for the inputs and 
open-collector outputs, the high-level output impedance 
can be selected freely by use of an external load resistor. 
This permits wire-AND connection which has been impos¬ 
sible with conventional gates. 

When inputs A, B and C are high, output Y is low and 
when one or more of the inputs is low, the output Y is 
high. 


FUNCTION TABLE 


A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = B-C 


PIN CONFIGURATION (TOP VIEW) 



INPUT 

OUTPUT 

INPUTS 

OUTPUT 


* : OPEN COLLECTOR OUTPUT 

Outline 14P4 

CIRCUIT SCHEMATIC (EACH GATE) 



ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ 75'C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

V| 

Input voltage 


-0.5~ + 15 

V 

Vo 

, Output voltage 

High-level state 

-0..5~ -1-7 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -h75 

°c 

Tstg 

Storage temperature range 


-65- -I-150 

°c 
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MITSUBISHI LSTTLs 

M74LS12P 

TRIPLE 3-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT 


RECOMMENDED OPERATING CONDITIONS ( Ta 20 ~ + 75“C, unless otherwise noted ) 



Parameter 







Supply voltage 


5 


Hi 

1 lOH 

High-level output current 

Vo =5.5V 

0 









4 

mA 




8 



ELECTRICAL CHARACTERISTICS (Ta= — 20~ -t- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V|H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

Vic 

Input-clamp voltage 

Vcc='*-75V. I|c= —18mA 



-1.5 

V 

loH 

High-level output current 

Vcc=4-75V, V| = 0.8V, Vo = 5.5V 



100 

aA 

VoL 

Low-level output voltage 

Vcc=4.75V 

V|=2V 

1OL = 4 mA 


0.25 

0.4 

V 

1 OL=8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc=5.25V, V|=2.7V 



20 

aA 

Vcc=5-25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc= 5-25V, Vt=0.4V 



-0.4 

mA 

•CCH 

Supply current, all inputs high 

Vcc=5.25V. V| = 0V 


0.7 

1.4 

mA 

ICCL 

Supply current, all inputs low 

Voc=5.25V. V|=4.5V 


1 .8 

3.3 

mA 


* : All typical vlaues are at Vcc = 5V, Ta = 25°C 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25“C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level/high-to-low level 
output propagation time 

Rl= 2kG 

Cl = 15pF (Note) 


10 

32 

ns 

tpHL 


15 

28 

ns 


Note: Measurement circuit 

INPUT Vcc Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zo = 50n. 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS13P 

DUAL 4-INPUT NAND SCHMITT TRIGGER 


DESCRIPTION 

The M74LS13P is a semiconductor integrated circuit 
containing two 4-input positive-logic NAND gates having a 
Schmitt trigger function and negative-logic NOR gates. 

FEATURES 

• Suitable for waveform shaping applications 

• Wide hysteresis width (0.8V typical) and high noise 
margin 

• High breakdown input voltage (V| > 15V) 

(Vi > 15V, Vo ^ 7V) 

• Low power dissipation (Pd = 17.5mW typical) 

• High speed (tp^ = 16ns typical) 

• Wide operating temperature range (Ta= —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology has enabled the 
achievement of input high breakdown voltage, high speed, 
low power dissipation and high fan-out. With positive feed¬ 
back applied in the circuit, the hysteresis width is 0.8V 
(typical). Accordingly, the noise margin is high. Even slow 
changing input signals result in a shaped waveform output 
without causing oscillation. 

When inputs A, B, C and D are high, output Y is low, 
and when one or more of the inputs are low, Y is high. 

Refer to I\/I74LS14P for the typical characteristics. 


FUNCTION TABLE 


A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = B-C-D 


PIN CONFIGURATION (TOP VIEW) 



Outline 14P4 nc : no connection 


CIRCUIT SCHEMATIC 
(EACH SCHMITT TRIGGER) 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20-E 75°C, unless otherwise noted ) 



Parameter 

Conditions 

' Limits 

Unit 


Supply voltage 


-0.5~-l-7 

V 


Input voltage 


-0.5~ -1-15 

V 


Output voltage 

High-level state 

-0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -1-75 

°C 


Storage temperature range 


-65-4-150 

“C 
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MITSUBISHI LSTTLs 

IVI74LS13P 

DUAL 4-INPUT NAND SCHMITT TRIGGER 


REGOMMENDED OPERATING CONDITIONS (Ta = — 20 —I- 75”C, unless otherwise noted ) 


Symbol 

Parameter 



im 

Typ 


Vqc 

Supply voltage 

—M 

5 


B 

Iqh 

High-level output current 







Low-level output current 

VolS0.4V 

0 


4 


VoL^O.SV 

0 


8 



ELECTRICAL CHARACTERISTICS (Ta= — 20~ 4- 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ =|c 

Max 


Positive-going threshold voltage 

Vcc = 5V 

1 .4 

1.6 

1 .9 

V 

Vt- 

Negative-going threshold voltage 

Vcc = 5V 

0.5 

0.8 

1 

V 

Vt+-Vt- 

Hysteresis width 

Vcc = 5V 

0.4 

0.8 


V 

V|C 

Input clamp voltage 

VcC”^-75V, lic= — 18mA 



-1.5 

V 

VqH 

High-level output voltage 

Vcc=4.75V, V|=0.5V 

Iqh— —400//A 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V|=1.9V 

loL = 4nnA 


0.25 

0.4 

V 

1 OL = 8mA 


0.35 

0.5 

V 

It-i- 

Input current at positive-going threshold 

Vcc=5V. V|=Vt4 


-0.14 


mA 

It- 

Input current at negative-going threshold 

Vcc = 5V, V| = V 7 - 


-0.18 


mA 

IlH 

High-level input current 

Vcc=5.25V, V|=2.7V 



20 

aA 

Vcc = 5.25V. V|=10V 



0.1 

mA 

l|L 

Low-level input current 

Vcc=5.25V, V|=0.4V 



-0.4 

mA 

Iqs 

Short-circuit output current (Note 1) 

Vcc=5.25V, Vo = 0V 

-20 


-100 

mA 

IcCH - 

Supply current, all outputs high 

Vcc=5.25V, Vi=oy 


2.9 

6 

mA 

ICCL 

Supply current, all outputs low 

Vcg = 5.25V. V|=4.5V 


4.1 

7 

mA 


* : All typical values are at Vcc = SV, Ta = 25°C 

Note 1: All measurements should be done quickly and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc —5V, Ta = 25X, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 


Low-to*high-level output propagation time 
High-to-low-level output propagation time 

Cl=15pF (Note 2) 


12 

22 

ns 

BSBI 


20 

27 

ns 


Note 2: Measurement circuit TIMING DIAGRAM 


INPUT Vcc OUTPUT 




(1| The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, ty^ = 500ns, 

Vp =3Vp.p,Zo = 50n. 

(2) Cl includes probe and jig capacitance 
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M74LS14P 

HEX SCHMITT TRIGGER INVERTERS 


DESCRIPTION 

The M74LS14P is a semiconductor integrated circuit 
containing 6 Schmitt trigger inverter circuits. 

FEATURES 

• Suitable for waveform shaping applications 

• Wide hysterisis width (0.8V typical) and high noise 
margin 

• High breakdown input voltage (V| ^ 15V) 

• Low power dissipation (Pd = 51 mW typical) 

• High speed (tpd = 12ns typical) 

• Wide operating temperature range (Ta = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use Schottly TTL technology has enabled the achieve¬ 
ment of high input voltage, high speed, low power dissipa¬ 
tion, and high fan-out. With positive feedback applied in 
the circuit, the hysterisis width is 0.8V (typical). Accord¬ 
ingly, noise margin is high. Even slow changing input signals 
result in a shaped waveform output without casing oscilla¬ 
tion. 

When input A is high, output Y is low, and when A is low, 
Y is high. 

FUNCTION TABLE 


A 

Y 

L 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


Ti] vcc 

JU 4- 6A INPUT 
jD -♦ 6 Y , OUTPUT 
n] 5A INPUT 
2^ -► 5Y OUTPUT 
[^♦-4 A INPUT 
-> 4 Y OUTPUT 


Outline 14P4 



INPUT 1A -► |T 
OUTPUT 1 Y <- [T 






ABSOLUTE MAXIMUM RATINGS (Ta= — 20— + 75“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5- -f 7 

V 

Vi 

Input voltage 


-0.5~ -H15 

V 

Vo 

Output voltage 

High-level state 

-0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -1-75 

"C 

Tstg 

Storage temperature range 


-65--PI 50 

“C 


RECOMMENDED OPERATING CONDITIONS (Ta= — 20 —1-75°C, unless otherwise noted) 



Parameter 







Supply voltage 




mm 


High-level output current 

VohS2.7V 






Low-leve) output current 

Vol^0.4V 




mA 

VoL^O.SV 



8 

mA 
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M74LS14P 

HEX SCHMITT TRIGGER INVERTERS 


ELECTRICAL CHARACTERISTICS (Ta= — 20 —f-75“C, unless otherwise noted ) 



Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

Vt^ 

Positive-going threshold voltage 

Vcc = 5V 

1 .4 

1 .6 

1.9 

V 

Vt- 

Negative-going threshold voltage 

Vcc = 5V 

0.5 

0.8 

1 

V 

Vt+-Vt- 

Hysteresis 

Vcc = 5V 

0.4 

0.8 


V 

V|C 

Input clamp voltage 

Vcc = 4.75V. l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75V, V| = 0.5V 

1 OH= — 400/rA 

2.7 

3.4 


V 


Low-level output voltage 

Vcc = 4.75 V 

V)=l .9V 

loL = 4mA 


0.25 

0.4 

V 

IOL = 8mA 


0.35 

0.5 

V 

It. 

Input current at positive-going threshold 

Vcc=5V, V,=Vt4- 


-0.14 


mA 

It 

Input current at negative-going threshold 

Vcc = 5V. V|=Vt- 


-0.18 


mA 


High-level input current 

Vcc=5.25V, V|=2.7V 



20 

aA 

Vcc = 5.25V, V|=10V 



0.1 

mA 

u-_ 

Low-level input current 

Vcc=5.25V. V|=0,4V 



-0.4 

mA 


Short-circuit output current INote 1) 

Vcc = 5.25V. Vo = 0V 

-20 


-100 

mA 


Supply current, all outputs high 

Vcc=5.25V, V|=0V 


8.6 

16 

mA 

ICCL 

Supply current, all outputs low 

Vcc = 5.25V; V|=4.5V 


12 

21 

mA 


* '■ All typical values are at Vcc = 5V, Ta = 25°C. 

Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc —5V, Ta = 25°C, unl^ otherwise noted) 


i^mi 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 


Low-to-high-level output propagation time 

Cl= l5pF (Note 2) 


12 

22 

ns 


High-to-low-level output propagation time 


12 

22 

ns 


Note 2 : Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, t^ = 500ns, 

Vp = 3Vp.p, Zo = 50n 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM 


* _7 

M.6V J 

^0.8V 






Y 

tPHL 

^,.3V 


^1.3V 


I 

_) 

Q. 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE VS INPUT VOLTAGE 


O 

> 


UJ 

a 

< 


o 

> 


Vcc= 5 V 

1 OH = —400A A 
l0L= 8mA 

■ 



-1 


1 

^■1 

■ 

m 

^^■11 

■ 

Ta = 

. 7510 > 

i 

■ 



IBS 

i 





[j 

1. _ 

0 0 

5 1 

j_ 

.0 .1 

_1 

5 2.0 


INPUT VOLTAGE V( (V) 


OUTPUT VOLTAGE VS INPUT VOLTAGE 


LU 

e? 

< 


o 

> 


O 



0 0.5 1.0 1.5 2.0 


INPUT VOLTAGE V| (V) 
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M74LS15P 

TRIPLE 3-INPUT POSITIVE AND GATE WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The I\/I74LS15P is a semiconductor integrated circuit 
containing 3 triple-input positive AND and negative OR 
gates with open collector outputs. 

FEATURES 

• Usable in wire-AND connection 

• High breakdown input voltage (V( > 15V) 

• High breakdown output voltage (Vq ^ 7V) 

• Low power dissipation (Pd = 13mW typical) 

• High speed (tpd = 13ns typical) 

• Wide operating temperature range (Ta = —20 ~ -l■75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


FUNCTIONAL DESCRIPTION 

With the use of Schottky TTL Technology and open col¬ 
lector outputs with a high breakdown voltage, the high- 
level output impedance can be selected freely by use of an 
external load resistor. This permits wire-AND connection 
which has been impossible with conventional gates. 

When inputs A, B and C are high, output Y is high and 
when one or more of the inputs is low, Y is low. 


FUNCTION TABLE 


A 

N 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 


N = B-C 


PIN CONFIGURATION (TOP VIEW) 


IB 
1C 
2A 
2B 
2C 

OUTPUT 2Y 
GND 


INPUTS 


INPUTS 



Vcc 


1A 

INPUT 

1Y 

OUTPUT 

3A 


3B 

■ INPUTS 

3C 


3Y 

OUTPUT 


* : OPEN COLLECTOR OUTPUT 

Outline 14P4 


CIRCUIT SCHEMATIC (EACH GATE) 



ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ -E75'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ +7 

V 

V| 

Input voltage 


-0.5- + 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~ + 7 

V 

Topr 

Operating free-air ambient temperature range 


-20--f-75 . 

"C 

Tstg 

Storage temperature range 


- 65 - +150 
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M74LS15P 


TRIPLE 3-INPUT POSITIVE AND GATE WITH OPEN COLLECTOR OUTPUT 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20—t- 15X^, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

I OH 

High-level output current 

Vo=5.5V 

0 


100 

aA 

lOL 

Low-level output current 

VolSO.AV 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20 —I- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

Vil 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc=4.75V, Iic= —18mA 



-1.5 

V 


High-level output current 

Vcc=4.75V, V| = 2V. Vo = 5.5V 






Low-level output voltage 

Vcc=4.75V 

V|=0,8V 

loL= 4mA 


0.25 

0.4 

V 

IOL= 8mA 


0.35 


V 

l|H 

High-level input current 

Vcc = 5.25V,V|=2.7V 




aA 

Vcc = 5.25V,V|=10V 




mA 

Iil 

Low-level input current 

Vcc=5.25V,V( = 0.4V 



-0.4 

mA 


Supply current, all outputs high 

Vcc = 5.2SV,Vi=4.5V 


1 .8 

3.6 

mA 


Supply current, all outputs low 

Vcc = 5.25V.V|= 0 


3.3 

6.6 

mA 


♦ I All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS ( Vcc = 5V, Ta = 25”C, unless otherwise noted) 



Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 





tpLH 

Low-to-high-level output propagation time 

Rl=2KQ 


15 

35 

ns 

tpHL 

High-to-low-level output propagation time 

Cl = l5pF (Note) 


10 

35 

ns 


Note: Measurement circuit 

INPUT V(x; V(;c OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 5on. 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74LS18P 

DUAL 4-INPUT NAND SCHMITT TRIGGER 


DESCRIPTION 

The M74LS18P is a semiconductor integrated circuit 
containing two 4-input positive-logic NAND gates having 
a schmitt trigger function and negative-logic NOR gates. 

FEATURES 

• Suitable for waveform shaping applications 

• Wide hysteresis width (0.9V typical) and high noise 
margin 

• Reduce low-level input current (PNPTr input) 

• High breakdown input voltage (Vj ^ 15V) 

• Low power dissipation (Pj = 22mW typical) 

• High speed (tpd = 24ns typical) 

• Wide operating temperature range (Ta = -20 ~ -<-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DESCRIPTION 

It is an 1C with PNPTr inputs, active pull-up in the outputs, 
input high breakdown voltage, high speed, low power dis¬ 
sipation and high fan-out. With positive feedback applied 
in the circuit, the hysteresis width is 0.9V (typical). Ac¬ 
cordingly, the noise margin is high. Even slow changing 
input signals result in shaped waveform output without 
causing oscillation. 

When A, B, C and D inputs are high, output Y is low, 
and when more than one is low, Y is high. 

M74LS13P can be replaced with l\/174LS18P without 
any changes as pin connections, functions, are interchange¬ 
able. Depending on PNPTr input usage, loading on the 
transmission can be reduced. Depending on the high level 
of the threshold voltage setting, low level noise margin can 
be improved. 

For typical characteristics see M74LS19P. 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 




[iB— [7 
NC [T 
1 C - [T 


INPUTS 

1 D-(T 
OUTPUT 1Y<- ^ 


GND 


0 


[ta] 

S' 


m 


INPUTS 


Vcc 
2A] 

iU— 2 bJ 

n] NC 

— 2C 

• INPUTS 
2D 

T] — 2Y OUTPUT 


Outline 14P4 connection 


CIRCUIT SCHEMATIC (Each schmitt trigger) 


INPUTS 



UNIT: n 


FUNCTION TABLE 


A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = B'C*D 

ABSOLUTE MAXIMUM RATINGS (Ta = — 20— -E yST;. unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5- -E7 

V 

Vi 

Input voltage 


-0.5- -E15 

V 

Vo 

Output voltage 

High-level state 

-0.5-Vcc 

V 

Topr 

Operating free-air ambient temperature range ' 


-20- T75 

”C 

Tstg 

Storage temperature range 


-65--E150 

°c 
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M74LS18P 

DUAL 4-INPUT NAND SCHMITT TRIGGER 


RECOMMENDED OPERATING CONDITIONS (Ta=—20~ + 75'C. unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

Iqh 

High-level output current 

VohS2.7V 



-400 

aA 

Iql 

Low-level output current 

Vol^0.4V 

HI^QIII 


4 

mA 

VolSO.SV 

mimQii 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta= — 20~ + 75X;, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

Vt-I- 

Positive-going threshold voltage 

Vcc=5V 

1.65 

1.9 

2.15 

V 

Vt- 

Negative-going threshold voltage 

Vcc = 5V 

0.75 

1.0 

1.25 

V ■ 

Vt-p-Vt- 

Hysteresis width 

Vcc = 5V 

0.4 

0.9 


V 

V|C 

Input clamp voltage 

Vcc = 4.75V. l(c=-18mA 



-1 .5 

V 

VoH 

High-level output voltage 

Vcc-^4.75V, V|=0.5V 

1 OH— *” 400//A 

m 

B 


V 

VoL 

Low-level output voltage 

Vcc=4.75 V 

V|=1.9V 

loL=4mA 



0.4 

V 

IOL = 8mA 


0.35 

0.5 

V 

It-p 

Input current at positive-going threshold 

Vcc = 5V. V| = Vt-L 


-2 


aA 

It- 

Input current at negative-going threshold 

Vcc = 5V. V| = Vt- 


-5 


aA 

IlH 

High-level input current 

Vcc = 5.25V, V|=2.7V 



20 

aA 

Vcc=5.25V, V|= 10V 



o.r 

mA 

l|L 

Low-level input current 

Vcc = 5.25V, Vj=0.4V 



-0.05 

mA 

Iqs 

Short-circuit output current (Note 1) 

Vcc = 5.25V, Vo = 0V 

-20 


-100 

mA 

ICCH 

Supply current, all outputs high 

Vcc = 5.25V, V|=0V 


■IQQ 

6 

mA 

IcCL 

Supply current, all outputs low 

Vcc = 5.25V. V|=4.5V 


5.7 

10 

mA 


+ : All typical values are at Vcc = 5V, Tg = 25°C. 

Note 1: All measurements should be done quickly and not more than one output should be shorted at a time. 

SWITCHING CHARACTERISTICS (Vcc = 5V, T a = 25'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

1 Limits 

Unit 

Min 

Typ 


tPLH 

Low-to-high-level output propagation time 

Cl=15pF (Note 2) 


12 

20 

ns 

tPHL 

High-to-low-level output propagation time 


37 

55 

ns 


Note 2: Measurement circuit 

INPUT Vcc OUTPUT 



TIMING DIAGRAM 


A. B, C, D 

M.9V \ 

^I.OV 






Y 

_tPHL 

L..3V 

i 

1^1.3V 


tpLH 


(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz, tr = 6ns, tf = 6ns, t^ = 500ns, Vp = 3Vp.p, 
Zq = 50n 

(2) Cl includes probe and jig capacitance. 
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M74LS19P 

HEX SCHMITT TRIGGER INVERTER 


DESCRIPTION 

The M74LS19P is a semiconductor integrated circuit con¬ 
taining 6 schmitt trigger inverter circuits. 

FEATURES 

• Suitable for waveform shaping applications 

• Wide hysteresis width (0.9V typical) and high noise 
margin 

• Reduce low-level input current (PNPTr input) 

• High breakdown input voltage (Vi ^15V) 

• Low power dissipation (Pd = 67mW typical) 

• High speed (tpd = 13ns typical) 

• Wide operating temperature range (Ta = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DESCRIPTION 

It is an 1C with PNPTr inputs, active pull-up in the outputs, 
input high breakdown voltage, high speed, low power dis¬ 
sipation and high fan-out. With positive feedback applied 
in the circuit, the hysteresis width is 0.9V (typical). Ac¬ 
cordingly, the noise margin is high. Even slow changing 
input signals result in shaped waveform output without 
causing oscillation. 

When input A is high, output Y is low, and when A is 
low, Y is high. 

M74LS14P can be replaced with M74LS19P without 
any changes as pin connections, functions, are interchange¬ 
able. Depending on PNPTr input usage, loading on the 
transmission can be reduced. Depending on the high level 
of the threshold voltage setting, low level noise margin can 
be improved. 


ABSOLUTE MAXIMUM RATINGS 



CIRCUIT SCHEMATIC 



UNIT: n 

FUNCTION TABLE 


A 

Y 

L 

H 

H 

L 


(Ta = — 20— -f 15X^, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5- 4-7 

V 

Vi 

Input voltage 


-0.5-4-15 

V 

Vo 

Output voltage 

High-level state 

—0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20-4-75 

■c 

Tstg 

Storage temperature, range 


-65-4-150 

■c 


RECOMMENDED OPERATING CONDITIONS ( Ta = — 20-h 75°C, unless otherwise noted ) 



Parameter 

Limits 

Unit 


Typ 


iiQi 

Supply voltage 


5 


V 


High-level output current 

VohS2.7V 

0 


—400 

//A 


Low-level output current 

VolS0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 
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M74LS19P 

HEX SCHMITT TRIGGER INVERTER 


ELECTRICAL CHARACTERISTICS (Ta = — 20 —h 75‘C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 



Max 

Vt4 

Positive-going threshold voltage 

Vcc=5V 

■^3 

1.9 


V 

Vt- 

Negative-going threshold voltage 

Vcc = 5V 


wm 

1.25 

V 

Vt+-Vt- 

Hysteresis width 

Vcc = 5V , 

0.4 



V 

V|C 

Input clamp voltage 

Vcc= 4.75V, l|c=-18mA 



-1.5 

V 

Vqh 

High-level output voltage 

Vcc = 4.75V, V|=0.5V 

1 OH= — 400;uA 

D 

B 


V 

VoL 

Low-level output voltage 


IOL = 4mA 




V 




0.5 

V 

It-I- 

Input current at positive-going threshold 

Vcc = 5V. V,=Vt + 


-2 


aA 

It- 

Input current at negative-going threshold 

Vcc=5V. V|=Vt- 


-5 


aA 

•iH 

High-level input current 

Vcc=5.25V, V|=2.7V 




aA 

Vcc = 5.25V, V|=10V 



■ra 

mA 

l|L 

Low-level input current 

Vcc=5-25V. V|=0.4V 




mA 

los 

Short-circuit output current (Note 1) 

Vcc = 5.25V, Vo = 0V 

-20 


muQi 

mA 

Icon 

Supply current, all outputs high 

Vcc=5.25V. V|=0V 





ICCL 

Supply current, all outputs low 


■■I 

BB 




* : All typical values are at = 5V, Tg = 25°C. 

Note 1: All measurements should be done quickly and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS ( Vcc = 5V, Ta = 25X1, unless otherwise noted ) 


Symbol 

Parameter 

Test'conditions 


Limits 


Unit 




tPLH 

Low-to-high-level output propagation time 

Cl=15pF (Note 2) 


BDi 


ns 

tPHL 

High-to-low-level output propagation time 


15 


ns 


Note 2: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz, t|- = 6ns, tf = 6ns, t^,, = 500ns, Vp = 3Vp.p, 
Zo = 50n 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM 


‘ 7 








Y 

A 

tpHL 

U.3V 

_ J 

^1.3V 


tPLH 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE VS. INPUT VOLTAGE 



Vcc = 5 
lOH = - 
lOL =8 

V 

-400a A 
mA 


■ 

■ 

■■■■ 


■■■■ 


■ 

■■■Hi 













■ 

■ 

Ta 

^ -751 

= 


■ 

■ 

■ 

^^251 



■ 


■ 






bbh 




° 0 0.5 1.0 1.5 2.0 2.5 


INPUT VOLTAGE V| (V) 


OUTPUT VOLTAGE VS. INPUT VOLTAGE 



INPUT VOLTAGE V| (V) 
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M74LS20P 

DUAL 4-INPUT POSITIVE NAND GATE 


DESCRIPTION 

The M74LS20P is a semiconductor integrated circuit 
containing two 4-input positive NAND gates, usable as 
negative-logic NOR gates. 

FEATURES 

• High breakdown input voltage (V| > 15V) 

• Low power dissipation (Pd = 4m\/V typical) 

• High speed (tpd = 10ns typical) 

• Low output impedance 

• Wide operating temperature range (Tg = —20 ~ -f75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technolgoy enables the achieve¬ 
ment of input high breakdown voltage, high speed, low 
power dissipation and high fan-out. 

When inputs A, B and C are high, output Y is low, and 
when one or more of the inputs is low, output Y is high. 


FUNCTION TABLE 


A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 


H 

H 



N = B-C-D 


PIN CONFIGURATION (TOP VIEW) 


[lA 

INPUTS 

I IB - 
NC 

fiC -- 
INPUTS S 

[id 

OUTPUT 1Y 
GND 


Outline 14P4 nc: no connection 




ABSOLUTE MAXIMUM RATINGS (Ta= — 20~-l- 75”C, unless otherwise noted) 



Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


-0.5~ -1-7 

V 

■■ 

Input voltage 


-0.5--I-1S 

V 


Output voltage 

High-level state 

— 0.5-- Vcc 

V 

Topr 

Operating free-aIr ambient temperature range 


-20~ -1-75 

”C 


Storage temperature range 


- 65- -1-150 

"C 
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MITSUBISHI LSTTLs 


IVI74LS20P 

DUAL 4-INPUT POSITIVE NAND GATE 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —I- 75*0, unless otherwise noted ) 


Symbol 

Parameter 

Limits 


Min 

Typ 


Vcc 

Supply voltage 

4.75 

5 


V 

lOH 

High-level output current 

Voh^2.7V 

0 




lOL 

Low-level output current 

VolS0.4V 

0 


4 


VoL^O.SV 

0 


8 



ELECTRICAL CHARACTERISTICS (Ta= — 20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ >1= 

Max 

ViH 

High-level input voltage 


2 



V ' 

V|L 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V. l|c=-18mA 



-1 .5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, V| = 0.8V, Ioh=~400a(A 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4-75V 

V|=2V 

1 ol = 4ppA 


0.25 

0.4 

V 

1 0 L= 8 mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5-25V, Vi = 2.7V 



20 

aA 

Vcc=5-25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5-25V. Vi=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc=5-25V, Vo = 0V 

-20 


-100 

mA 

ICCH 

Supply current, all inputs high 

Vcc=5.25V, V| = 0V 


0.4 

0.8 

mA 

ICCL 

Supply current, all inputs low 

Vcc=5-25V, V(=4.5V 


1 .2 

2.2 

mA 


* : All typical values are at Vcc=5V, Ta=25'C 

Note 1: All measurements should be done quickly and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 




tpLH 

Low-to-high-level/high-to-low-level 

Cl=15pF 


6 

15 

ns 

'■PHL 

output propagation time 

(Note 2) 

1 

1 13 

15 

ns 


Note 2: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6 ns, tf = 6 ns, tw ' 500ns, 

Vp = 3Vp.p, Zo = 50n, 

( 2 ) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS21P 

DUAL 4-INPUT POSITIVE AND GATE 


DESCRIPTION 

The M74LS21P is a semiconductor integrated circuit 
containing two 4-input positive AND and negative OR 
gates. 

FEATURES 

• High breakdown input voltage (Vj > 15V) 

• Low power dissipation (Pd = 8.5mW typical) 

• High speed (tpd = 9ns typical) 

• Low output impedance 

• Wide operating temperature range (Tg = —20 ~ -i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology and active output 
pullups enables the achievement of input high breakdown 
voltage, high speed, low power dissipation and high fan-out. 

When inputs A, B, C and D are high, output Y is high, 
and when one or more of the inputs is low, Y is low. 


FUNCTION TABLE 


A 

N 

Y 

L 

L 



L 



H 

L 


H 

H 


N= B-C-D 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20-h 75°C, unless otherwise noted ) 



Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 


-0.5~ -1-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20--1-75 

°c 


Storage temperature range 


- 65 - -f-150 

°c 
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ELECTRIC 


2-41 












MITSUBISHI LSTTLs 

IVI74LS21P 


DUAL 4-INPUT POSITIVE AND GATE 


RECOMMENDED OPERATING CONDITIONS (Ta= —20 —l-75°C, unless otherwise noted) 


Symbol 

Parameter 





IQH 

Vcc 

Supply voltage 


5 


V 

•oh 

High-level output current 

VohS2.7V 

O 




lou 

Low-level output current 

VolS0.4V 

O 


4 


VolSO.SV 

0 


8 



ELECTRICAL CHARACTERISTICS ( Ta = — 20 h 75’C , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ He 

. Max , 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V. Iic= -18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V. V| = 2V. Ioh=-400a/A 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc= 4.75V loL=4mA 


0.25 

0.4 

V 

V| = 0.8V IOL=8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc=5.25y, V|=2.7V 



20 

aA 

Vcc=5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V, V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc = 5.25V, Vo = 0V 

-20 


-100 

mA 

ICCH 

Supply current, all outputs high 

Vcc = 5.25V , V|= 4.5V 


1 .2 

2.4 

mA 

•CCL 

Supply current, all outputs low 

Vcc= 5.25V, Vi=0V 


2.2 

4.4 

_1 

mA 


* : All typical values are at \/cc = 5V, Ta = 25°C. 

Note 1: All measurements must be done quickly and not more than one output should be shorted at a time. 

SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25"C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 



IpLH 

Low-to-high-output level propagation time 

Cl = 15pF 


9 

15 

ns 

tpHL 

High-to-low-output level propagation time 

(Note 2) 


10 

20 

ns 


Note 2: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 50n. 

(2 ) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS22P 

DUAL 4-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74LS22P is a semiconductor integrated circuit 
containing two 4-input positive-logic NAND gates with 
open collector outputs, usable as negative-logic NOR gates. 

FEATURES 

• Usable in wire-AND connection 

• High breakdown input voltage (V| > 15V) 

• High breakdown output voltage (Vq ^ 7V) 

• Low power dissipation (Pd = 4mW typical) 

• High speed (tpd = 18ns typical) 

• Wide operating temperature range (Tg = —20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

With the use of open collector outputs and SBD inputs 
featuring a high breakdown voltage, the high-level output 
impedance can be selected freely by use of an external load 
resistor. This permits wire-AND connection which has been 
impossible with conventional gates. 

When inputs A, B, C and D are high, output Y is low and 
when one or more of the inputs is low, output Y is high. 


FUNCTION TABLE 


A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = B-C*D 


PIN CONFIGURATION (TOP VIEW) 



* ; OPEN COLLECTOR OUTPUT 
NC ; NO CONNECTION 

Outline 14P4 


CIRCUIT SCHEMATIC (EACH GATE) 



ABSOLUTE MAXIMUM RATINGS (Ta=— 20~ + 75°C, unless otherwise noted) 



Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 


Input voltage 


-0.5~ -E15 

V 


Output voltage 

High-level state 

-0.5~ -E7 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -E75 

°c 

Tstg 

Storage temperature range 


- 65 - -E 150 

°c 
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MITSUBISHI LSTTLs 

M74LS22P 

DUAL 4-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT 


RECOMMENDED OPERATING OCNDITIONS (Ta = -20~+75”C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

Iqh 

High-level output current 

Vo =5.5V 

0 




lOL 

Low-level output current 

Vol^0.4V 



4 

mA 

VoL^O.SV 

0 


8 

Mm\ 


ELECTRICAL CHARACTERISTICS (Ta = — 20~ + 75”C. unless otherwise noted) 


" 1 

Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V. l|c=-18mA 



-1.5 

V 


High-level output current 

Vcc = 4-75V. Vi = 0,8V 

Vo=5.5V 






Low-level output voltage 

Vcc = 4.75V 

V|=2V 

IOL=4mA 



0.4 

V 

IOL=8mA 



,0.5 

V 


High-level input current 

Vcc = 5.25V. V| = 2.7V 




aA 

Vcc=5.25V, Vi=10V 




mA 

LJil_ 

Low-level input current 

Vcc = 5.25V. V|=0.4V 




mA 


Supply current, all inputs high 

Vcc = 5.25V, V|=0V 


0.4 

0.8 

mA 

'CCL 

Supply current, all inputs low 

Vcc = 5.25V. V| = 4.5V 


1 .2 

2.2 

mA 


* I All typical values are at Vcc = 5V, Ta = 25°C 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

1 Test conditions 

1 Limits 1 

Unit 

Min 

Typ 

Max 

tPLH 

Low-to-high-level/high-to-low-level 
output propagation time 

RL=2kQ 

Cl= 15pF (Note 1) 


10 

32 

ns 

tPHL 


25 

28 

ns 


Note 1: Measurement circuit 


INPUT Vcc Vcc OUTPUT 

J I 




OUT 

PG 




1 

1 

_1 


50q: 


ITT ifr 


;Cl 


TIMING DIAGRAM (Reference level = 1.3V) 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns: 

Vp=3Vp_p, Zo = 50n 

(2 ) Cl includes probe and jig capacitance. 
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MITSUBISHI LSTTLs 

M74LS24P 

QUADRUPLE 2-INPUT POSITIVE NAND SCHMITT TRIGGER 


DESCRIPTION 

The M74LS24P is a semiconductor integrated circuit con¬ 
taining four 2-input positive-logic NAND gates having a 
schmitt trigger function and negative-logic NOR gates. 

FEATURES 

• Suitable for waveform shaping applications 

• Wide hysteresis width (0.9V typical) and high noise 
margin 

• Reduce low-level input current (PNPTr input) 

• High breakdown input voltage (Vi ^ 15V) 

• Low power dissipation (Pd = 44mW typical) 

• High speed (tpd = 18ns typical) 

• Wide operating temperature range (Ta = -20 ~ +75 C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DESCRIPTION 

It is an 1C with PNPTr inputs, active pull-up in the outputs, 
input high breakdown voltage, high speed, low power dis¬ 
sipation and high fan-out. With positive feedback applied 
in the circuit, the hysteresis width is 0.9V (typical). Ac¬ 
cordingly, the noise margin is high. Even slow changing 
input signals result in shaped waveform output without 
causing oscillation. 

When A and B inputs are high, output Y is low, and 
when more than one is low, output Y is high. 

M74LS132P can be replaced with M74LS24P without 
any changes as pin connections, functions, are interchange¬ 
able. Depending on PNPTr input usage, loading on the 
transmission can be reduced. Depending on the high level 



of the threshold voltage setting, low level noise margin can 
be improved. 

For typical characteristics see I\/I74LS19P. 


FUNCTION TABLE 


A 

B 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


CIRCUIT SCHEMATIC (Each schmitt trigger) 



UNIT: n 
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MITSUBISHI LSTTLs 

M74LS24P 

QUADRUPLE 2-INPUT POSITIVE NAND SCHMITT TRIGGER 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20-1-75‘C , unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 

Vi 

Input voltage 


-0,5~ + 15 

V 

Vo 

Output voltage 

High-level state 

— 0,5— Vcc 

V 

Topr 

Operating free-air ambient.temperature range 


-20-+75 

•c 

Tstg 

Storage temperature range 


-65- + 150 

■c 


RECOMMENDED OPERATING CONDITIONS (Ta = -20~+75t:, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

1 Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VohS2.7V 

0 





Low-level output current 

Vol^0.4V 

0 


4 


VoL^O.SV 

0 


8 

1 1 


ELECTRICAL CHARACTERISTICS ( Ta= — 20~ +75'C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

Vt + 

Positive-going threshold voltage 

Vcc=5V 

1.65 

1.9 

2. 15 

V 

Vt- 

Negative-going threshold voltage 

Vcc=5V 

0.75 

1.0 

1.25 

V 

Vt-p-Vt- 

Hysteresis width 

Vcc=5V 

0.4 

0.9 


V 

Vic 

Input clamp voltage 

Vcc=^-75V, lic= — 18mA 



- 1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V. Vi=0.5V 

IOH= — 400juA 

B 

B 


V 

VOL 

Low-level output voltage 

Vcc=4.75V 

V|= 1,9V 

l0L= 4mA 


0.25 

0.4 

V 

IOL=8mA 


0.35 

0.5 

V 

It + 

Input current at positive-going threshold 

Vcc=5V, Vi = Vt-i- 


-2 


aA 

It- 

Input current at negative-going threshold 

Vcc=5V, V| = Vt- 


-5 


aA 


High-level input current 

Vcc= 5.25 V 

Vi = 2.7V 



20 

aA 

Vcc-5.25V 

V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc= 5.25V. V|=0.4V 



-0.05 

mA 

los 

Short-circuit output current (Note 1) 

Vcc= 5.25V. Vo=0V 

-20 


- 100 

mA 

ICCH 

Supply current, all outputs high 

Vcc=5.25V, V|=0V 


6.6 

12 

mA 

ICCL 

Supply current, all outputs low 

Vcc=5.25V. V| = 4.5V 


11 

20 

mA 


*: All typical values are at Vcc = 5V, Tg = 25°C. 

Note 1: All measurements should be done quickly and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc = SV, Ta = 25'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

1 Limits 1 

Unit 

Min 

Typ 

Max 

tPLH 

Low-to-high-level output propagation time 

Cl= 15pF (Note 2) 


13 

20 

ns 

tpHL 

High-to-low-level output propagation time 


24 

40 

ns 


Note 2: Measurement circuit 


TIMING DIAGRAM 


INPUT Vcc OUTPUT 



The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, tf = 6ns, tf = 
6 ns, tw = 500ns, Vp = 3Vp,p, Zq = 50n 
Cl includes probe and jig capacitance. 


A.B ) 

fl.9V \ 

_ 






Y 

^PHL 

1 -’'' 

’_ 1 

^1.3V 


_tpLHj 
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MITSUBISHI LSTTLs 

IVI74LS27P 

TRIPLE 3-INPUT POSITIVE NOR GATE 


DESCRIPTION 

The M74LS27P is a semiconductor integrated circuit 
containing three triple-input positive NOR and negative 
NAND gates. 

FEATURES 

• High breakdown input voltage {V| > 15V) 

• Low power dissipation (Pd = 13.5mW typical) 

• High speed (tpd = 6ns typical) 

• Low output impedance 

• Wide operating temperature range (Ta = —20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology and active output 
pullups enables the achievement of input high breakdown 
voltage, high speed, low power dissipation and high fan-out. 

When one or more of the A, B and C inputs are high, 
output Y is low and when all inputs are low, Y is high. 


FUNCTION TABLE 


A 

N 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 


N = B-I-C 


PIN CONFIGURATION {TOP VIEW) 


INPUTS 


INPUTS 


1 B 
1C 
2A 
2B 
2C 


OUTPUT 2Y 
GND 



Vcc 


1A 

INPUT 

1Y 

OUTPUT 

3A 


3B 

' INPUTS 

3C 

j 


3Y 

OUTPUT 


Outline 14P4 


CIRCUIT SCHEMATIC (EACH GATE) 


-o Vcc 


20 k I 20k § 20k|7.6k§ 120: 


rAo- 
INPUTsj Bo- 
I CO- 





J 


k 




2.8k< 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ + 75°C, unless otherwise noted) 



Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 


-0.5~ + 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~ +Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -1-75 

“C 

Tstg 

Storage temperature range 


-65~-1-150 

"C 
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MITSUBISHI LSTTLs 

M74LS27P 

TRIPLE 3-INPUT POSITIVE NOR GATE 


RECOMMENDED OPERATING CONDITIONS ( Ta= — 20 —I- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VoHi2.7V 

0 


-400 

aA 

o 

r 

Low-level output current 

VolS0.4V 

0 


_u 

mA 

VoL^O.SV 

0 

_ 




ELECTRICAL CHARACTERISTICS (Ta = — 20~-H- 75”C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc= 4.75V, l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, Vi = 0.8V, Ioh= —400aA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V|=2V 

IOL= 4 mA 


0.25 

0.4 

V 

l 0 L= 8 mA 


0.35 

0.5 

V 

. IlH 

High-level input current 

Vcc=5.25V, V|=2.7V 



20 

aA 

Vcc = 5.25V, V(=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V, V|=0.4V 



-0.4 

mA 

I OS 

Short-circuit output current (Note 1) 

Vcc=5.25V, Vo = 0V 

-20 


-100 

mA 

ICCH 

Supply current, all outputs high 

Vcc=5.25V, V| = 0V 


2 

4 

mA 

ICCL 

Supply current, all outputs low 

Vcc= 5.25V, y|=4.5V 


3.4 

6.8 

mA 


= 1 = ; All typical values are at Vcc = 5V, Ta = 25°C. 

Note 1; All measurements must be done quickly and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = Z5°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level output propagation time 

Cl = 15pF 


6 

15 

ns 

tpHL 

High-to-low-level output propagation time 

(Note 2) 


6 

15, 

ns 


Note 2: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6 ns, tf = 6 ns, tw = 500ns, 

Vp = 3Vp.p, Zo = 5oa 

( 2 ) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS30P 

SINGLE 8<INPUT POSITIVE NAND GATE 


DESCRIPTION 

The M74LS30P is a semiconductor integrated circuit con¬ 
taining one 8-input positive-logic NAND gate, usable as a 
negative-logic NOR gate. 

FEATURES 

• High breakdown input voltage (V( ^ 15V) 

• Low power dissipation (Pd = 2.4mW typical) 

• High speed (tpd = 11 ns typical) 

• Low output impedance 

• Wide operating temperature range {T3 = —20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology enables the achieve¬ 
ment of input high breakdown voltage, high speed, low 
power dissipation and high fan-out. 

When inputs A, B, C, D, E, F and G are high, output Y is 
low and when one or more of the inputs is low, output Y is 
high. 


FUNCTION TABLE 


A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

_1 

H 

L 


N = B-C-D-E-F-G-H 


PIN CONFIGURATION (TOP VIEW) 


c — 

D 
E 
F 
G 
H 

GND 



Outline 14P4 nc: no connection 



ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ + 75”C, unless otherwise noted ) 



Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 


-0.5~ -1-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5-E Vcc 

V 

Topr 

Operating free^air ambinet temperature range 


- 20~ -E75 

°c 

Tstg 

Storage temperature range 


- 65 ~ -1-150 

°c 
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MITSUBISHI LSTTLs 

M74LS30P 

SINGLE 8-INPUT POSITIVE NAND GATE 


RECOMMENDED OPERATING CONDITIONS (Ta= —20—l-75°C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VohS2.7V 

0 


-400 


lOL 

Low-level output current 

VolS0-4V 

0 


4 


VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V, l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75V, V| = 0 .8 V, Ioh=-400/^A 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4,75V 

V| = 2V 

IOL=4mA 


0.25 

0.4 

V 

IOL=8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc=5.25V. V|=2.7V 



20 

aA 

Vcc=5.25V. V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V. V|=0.4V 



-0.4 

mA 

los 

Short-circuit output circuit (Note 1) 

Vcc=5.25V, Vo = 0V 

-20 


-100 

mA 

ICCH 

Supply current, all inputs high 

Vcc=5.25V, V|=0 V 


0.35 

0.5 

mA 

ICCL 

Supply current, all inputs low 

Vcc=5.25V. V|=4.5V 


0.6 

1.1 

- 1 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 
Note 1: All measurements should be done quickly. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C. unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 




Low-to-high-level/high-to-low-level 

Gl= 15pF 


6 

15 

ns 

IHSS91 

output propagation time 

(Note 2) 



20 

-ns 


Note 2: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 

INPUT VCC OUTPUT 




(1) The pulse generator (PG) has the following characterisitcs; 
PRR = IIVIHz, tr = 6ns, tf = 6ns, tw = 500ns; 

Vp = 3Vp.p, Zo = 50a 

(2 ) Cl includes probe and jig capacitance 


PRECAUTION FOR USE 

Connect pins not being used to the Vcc supply voltage. 
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MITSUBISHI LSTTLs 

IVI74LS32P 

QUADRUPLE 2-INPUT POSITIVE OR GATES 


DESCRIPTION 

The M74LS32P is a semiconductor integrated circuit 
containing 4 dual-input positive OR and negative AND 
gates. 

FEATURES 

• High breakdown input voltage (V| ^ 15V) 

• Low power dissipation (Pd = 20mW typical) 

• High speed (tpd = 7ns typical) 

• Low output impedance 

• Wide operating temperature range (Tg = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology has enabled the 
achievement of input high breakdown voltage, high speed, 
low power dissipation, and high fan-out. 

When either or both of the inputs A and B is/are high, 
output Y is high, and when both A and B are low, Y is low. 


FUNCTION TABLE 


A 

B 

Y 

L 

L 

L 

H 

L 

H 

L 

H 

H 

_ 

H 

H 



ABSOLUTE MAXIMUM RATINGS ( Ta = — 20-1- 75°C , unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~ +7 

V 

Vl 

Input voltage 


-0.5~ -PIS 

V 

Vo 

Output voltage 

High-level state 

-0.5~ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -1-75 

"C 

Tstg 

Storage temperature range 


-65- -1-150 

“C 
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ELECTRIC 


2-51 










MITSUBISHI LSTTLs 


IVI74LS32P 

QUADRUPLE 2-INPUT POSITIVE OR GATES 


RECOMMENDED OPERATING CONDITIONS (Ta = —20—l-75°C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 


Vcc 

Supply voltage 


5 


V 


High-level output current 

VoHa2.7V 




aA 


Low-level output current ■ 

VolS0.4V 



4 


VolSO.SV 

0 

_ 

8 



ELECTRICAL CHARACTERISTICS (Ta — — 20 — t- 75“C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V. l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.76V. V|=2V 
loH= —400//A 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V| = 0.8V 

lOL -4 mA 


0.25 

0.4 

V 

IOL = 8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc=5.25V, V|=2.7V 



20 

//A 

Vcc=5.25V. V|=10V 



0.1 

mA 

l|L 

Low-level input current 

Vcc=5.25V. V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc=5.25V. Vo = 0V 

-20 


-100 

mA 

•CCH 

Supply current, all outputs high 

Vcc = 5.25V. V|= 4.5V 


3.1 

6.2 

mA 

ICCL 

Supply current, all outputs low 

Vcc = 5.25V ■ V|=0V 


4.9 

9.8 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc = 5V , Ta = 25“C, unless otherwise noted) 



Parameter 

Test conditions 

Limits 



HR9 


tPLH 

Low-to-high-level output propagation time 

Cl=15pF (Note 2) 





tPHL 

High-to-low-level output propagation time 


7 

22 

ns 1 


Note 2: Measurement circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characterstics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 5on 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74LS37P 

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER 


DESCRIPTION 

The M74LS37P is a semiconductor integrated circuit 
containing four 2-input positive NAND and negative NOR 
buffer gates. 

FEATURES 

• High fan-out (Iql “ 24mA, Iqh —1.2mA) 

• High breakdown input voltabe (V| > 15V) 

• Low power dissipation (Pd = 17.5mW typical) 

• High speed (tpd = 10ns typical) 

• Low output impedance 

• Wide operating temperature range (Tg = —20 ~ -r75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology has enabled the 
achievement of input high breakdown voltage, high speed, 
low power dissipation, and high fan-out. 

When inputs A and B are high, output Y is low, and 
when one or both inputs are low, Y is high. 


FUNCTION TABLE 


A 

B 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 




MAXIMUM ABSOLUTE RATINGS (Ta = ~Z0~-l- 75”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply yoltage 


-0.5~- + 7 

V 

Vi 

Input voltage 


-0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

-0.5~ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -1-75 

°C 

Tstg 

Storage temperature range 


-65~-l-150 

°c 
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M74LS37P 

QUADRUPLE 2-INPUT POSITIVE HAND BUFFER 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —h 75°C , unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

I OH 

High-level output current 

. VohS2.7V 

0 


-1.2 


lOL 

Low-level output current 

Vol^0-4V 

0 


12 


VolSO.SV 

_L 


24 

mA 


ELECTRICAL CHARACTERISTICS ( Ta = — 20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V, l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc= 4.75V, V| = 0.8V, loH=-1.2mA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V| = 2V 

IOL= 12 mA 


0.25 

0.4 

V 

1 OL~ 24 mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V, V|=2.7V 



20 

aA 

Vcc = 5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1)' 

Vcc = 5.25V, Vo = 0V 

-30 


-130 

mA 

ICCH 

Supply current, all outputs high 

Vcc = 5.25V, V| = 0V 


0.9 

2 

mA 

ICCL 

Supply current, all outputs low 

Vcc = 5.25V. V|=4.5V 


6 

12 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 1: All measurement should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 Limits 

Unit 

Min 

Typ 

Max 




tpLH 

Low-to-high-level output propagation time 

Cl = 45pF 


7 

24 

ns 

tpHL 

High-to-low-level output propagation time 

(Note 2) 


12 

24 

ns 


Note 2; Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zp = 50n. 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74LS38P 

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER 
WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74LS38P is a semiconductor integrated circuit 
containing four 2-input positive NAND and negative NOR 
buffer gates with open collector outputs. 

FEATURES 

• Usable in wire-AND connection 

• High fan-out (Iql = 24mA max) 

• High breakdown input voltage (V| > 15V) 

• High breakdown output voltage (Vq ^ 7V) 

• Low power dissipation (Pd = 17.5mW typical) 

• High speed (tpd = 14ns typical) 

• Wide operating temperature range (Tg = —20 ~ -^75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

With the use of open collector outputs and SBD inputs 
having a high breakdown voltage, the high-level output 
impedance can be selected freely by use of an external load 
resistor. This permits wire-AND connection, which has been 
impossible with conventional gates. The maximum low-level 
output current (Iql) of 24mA makes this device suitable as 
a buffer gate. When inputs A and B are high, output Y is 
low and when one or both inputs are low, Y is high. 


FUNCTION TABLE 


A 

B 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 



OUTPUT 


OUTPUT 


* : OPEN COLLECTOR OUTPUT 

Outline 14P4 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20.— + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5- -t-7 

V 

Vi 

Input voltage 


-0.5- -PIS 

V 

Vo 

Output voltage 

High-level state 

-0.5~-E 7 

V 

Topr 

Operating free-air ambient temperature range 


-20~-l-75 

°c 

Tstg 

Storage temperature range 


-65~-E150 

°c 
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MITSUBISHI LSTTLs 


M74LS38P 

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER 
WITH OPEN COLLECTOR OUTPUT 


RECOMMENDED OPERATING CONDITIONS (Ta = —20 —H 75'“C, unless otherwise noted) 



Parameter 

Limits 

Unit 

Min 




Supply voltage 

4.75 

5 


V 


High-level output current 

Vo =5.5V 

s 




lOL 

Low-level output current 

VolS0.4V 



HS 

mA 

VoL^O.SV 




mA 


ELECTRICAL CHARACTERISTICS (Ta= —20— +75°C, unless otherwise noted) 



Parameter 

Test conditions 

Limits 


Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V, l|c=-18mA 



-1.5 

V 

lOH 

High-level output current 

Vcc = 4.75V, V| = 0.8V, Vo = 5.5V 



250 

ju A 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V| = 2V 

10L= 12TnA 


0.25 

0.4 

V 

loL = 24mA 


0.35 

0.5 

V 

l|H 

High-level input current 

Vcc = 5.25V, V|=2.7V 



20 

aA 

Vcc = 5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V, V|=0.4V 



-0.4 

mA 

•CCH 

Supply current, all outputs high 

Vcc = 5.25V, V| = 0V 


0.9 

2 

mA 

ICCL 

Supply current, all outputs low 

Vcc= 5.25V, V|=Open 


6 

12 

mA 


* : All typical values are at Vcc = 5V, Ta = 25”C. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH ■ 

Low-to-high-level output propagation time 
High-to-low-level output propagation time 

Rl=667Q 

Cl-45pF (Notel) 


13 

32 

ns 

tpHL 


14 

28 

ns 


Note 1: Measurement circuit 

INPUT Vcc Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tyv = 500ns, 

Vp = 3Vp.p, Zo = 50n. 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS40P 

DUAL 4-INPUT POSITIVE NAND BUFFER 


DESCRIPTION 

The M74LS40P is a semiconductor integrated circuit 
containing 2 built-in quadruple-input positive NAND and 
negative NOR buffer gates. 

FEATURES 

• High fan-out (loL = 24mA, Iqh = -1.2mA) 

• High breakdown input voltage (V| ^ 15V) 

• Low power dissipation (Pd =9mW typical) 

• High speed (tpd = 14ns typical) 

• Low output impedance 

• Wide operating temperature range (Ta = —20~-i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology has enabled the 
achievement of input high breakdown voltage, high speed, 
low power dissipation, and high fan-out. 

When all inputs A, B, C and D are high, output Y is low 
and when one or more of the inputs is low, Y is high. 


FUNCTION TABLE 


A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N=B-C-D 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 


INPUTS 


1A 
IB 
NC 
1C 
ID 

OUTPUT 1Y 
GND 



Vcc 

2A 
2B 
NC 
2C 
2D 

2Y OUTPUT 


NC : NO CONNECTION 



ABSOLUTE MAXIMUM RATINGS (Ta= — 20~-l- 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 


-'0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5— Vcc • 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -1-75 

°C 

Tstg 

Storage temperature range 


~65~~-h150 

°c 
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MITSUBISHI LSTTLs 

M74LS40P 

DUAL 4-INPUT POSITIVE NAND BUFFER 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —[- 75“C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 




0 


-1.2 

mA 

■ 

iLow-level output current 

Vol^0.4V 

0 


12 

mA 

VolSO.SV 

0 


24 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20 —I- 75”C . unless othenivise noted) 


Symbol 1 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

VlL 

Low-level input voltage 




0.8 

V 

V;c 

1 nput clamp voltage 

Vcc= 4.75V, l,c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc= 4.75V, V| = 0.8V, loH=-1.2mA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc —4.75V 

V|=2V 

l0L = 12mA 


0.25 

0.4 

V 

l0L=Z4mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc=5.25V, V|=2.7V 



20 

juA 

Vcc = 5-25V. V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc= 5.25V, Vo = oy 

-30 


-130 

mA 

ICCH 

Supply current, all outputs high 

Vcc = 5.25V. V|=0V 


0.45 

1 

mA 

ICCL 

Supply current, all outputs low 

Vcc= 5.25V, V|=Open 


3 

6 

mA 


* : All typicalvaluesareat Vcc = 5V, Ta = 25°C 

Note 1: All nneasurements should be done quickly, and not more than one output should be shorted at a tirhe. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 


Limits 


Unit 




Min 

Typ 

Max 


tpLH 

Low-to-high-levei output propagation time 

Cl = 45pF 


7 

24 

ns 

tpHL 

High-to-low-level output propagation time 

(Note 2) 


20 

24 

ns 


Note 2: Measurement circuit 


INPUT Vcc OUTPUT 

9 9 9 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz, tr = 6ns, tf = 6ns, t^ = 500ris, 

Vp - 3Vp.p, Zq = 50n. 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS42P 

BCD-TO-DECIMAL DECODER 


DESCRIPTION 

The I\/I74LS42P is a semiconductor integrated circuit 
provided with a BCD-to-decimal decoder function. 

FEATURES 

• All outputs set high with reactive input 

• Usable as a 3-bit binary/octal decoder 

• Wide operating temperature range (Ta=—20~+75°C) 

APPLICATION 

General purpose; for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When inputs D^, Dg, Dq and Dq are specified in BCD 
code, the output corresponding to the number among 
Yo~Y 9 is set low and all the other 9 outputs are set high. 
When a binary number of 10 or more is applied to Da~Dd, 
all the outputs are set high. 












MITSUBISHI LSTtLs 

M74LS42P 

BCD-TO-DECIMAL DECODER 


FUNCTION TABLE 



ABSOLUTE MAXIMUM RATINGS (Ta=—20—I-75X:, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 

V| 

Input voltage 


-0.5~ + 15 

V 

Vo 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~ + 75 

r 

Tstg 

Storage temperature range 


-65-+ 150 

■C 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —I- 7510, unless otherwise noted) 



Parameter 

Limits 


Min 

Typ 

Max 


Supply voltage 

4.75 

5 

5.25 



High-level output current 

Voh^2.7V 

0 


-400 



Low-level output current 

Vol^0.4V 



4 


VoL^O.SV 

0 


8 



ELECTRICAL CHARACTERISTICS ( Ta = — 20-1- 75“C V unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

[ Limits 

Unit 

Min 

Typ * 

Max 

V|H 

High-level input voltage 


2 



V 

mam 

Low-level input voltage 




0.8 

V 

msam 

Input clamp voltage 

Vcc=4.75V, Iic=- 18mA 



-1.5 

V 

Vqh 

High-level output voltage 

Vcc = 4.75V. V|=0.8V 

V| = 2V ,loH=—400 a<A 

m 

D 


V 

VoL 

Low-level output voltage 

Vcc=4-75V 

Vi = 0.8V, V|=2V 

loL = 4mA 




V 

IOL = 8mA 




V 

IlH 

High-level input current 

Vcc = 5.25V. Vi=2.7V 




aA 

Vcc = 5.25V, Vi = I0V 




mA 

l|L 

Low-level input current 

Vcc = 5.25V, Vi =0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc==5-25V, Vo=0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note 2) 


7 

13 

mA 


♦ ; All typical values are at Vcc = 5 V, Ta = 25°C 

Note 1: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 2: Ice |s measured with all inputs at OV. 
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MITSUBISHI LSTTLs 

M74LS42P 


BCD-TO-DECIMAL DECODER 


SWITCHING CHARACTERISTICS (Vcc = 5 V, Ta = 25“C , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 


Low-to-high-level, high-to-low-level output 
propagation time, gate 2 

Cl=I5pF (Note3) 


8 

25 

ns 

HSSIIi 


14 


ns 

tPLH 

Low-to-high-level, high-to-low-level output 
propagation time, gate 3 


12 


ns 

tPHL 


12 


ns 


Note 3; Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr=6ns, tf=6ns, t„=500ns, Vp=3Vp,p, Zo=50i2 

(2) Cl includes probe and jig capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 



APPLICATION EXAMPLES 

(1) 4-bit binary/hexadecimal decoder 



Yo 

Yl 

•^7 


Ys 

Yio 

^2 
■ Yi3 

Y,5 


(2) 3-bit binary/octal decoder with enable input 




Yo 


Da - 

Da 

Yl 




Y2 

INPUTS ' 

Db ^- 

Db 

Y3 



M74LS42P 

Y4 


Dc - 

Dc 

Ys 



Ye 

ENABLE INPUT E - 

Dd 

Y7 



Ys 



Yg 


OUTPUTS 


Outputs marked with * are provided from both decoders. 
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M74LS47P 

BCD-TO-7-SEGMENT DECODER/DRIVER (ACTIVE-LOW OUTPUT) 


DESCRIPTION 

The M74LS47P is a semiconductor integrated circuit 
provided with BCD-to-7-segment decoder/driver function 
and open collector outputs. j 

FEATURES 

• Suitable for 7-segment display element lighting 

• RBI input and BI/RBO outputs for zero suppression 

• LT input for lamp testing 

• BI/RBO input for extinguishing all segments 

• Open collector outputs 

• Wide operating temperature range (Ta=—20~+75 C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When a number is designed in BCD code for BCD inputs 
Da, Db, Dc and Dq, segment outputs a~g are set low in 
accordance with that number. By connecting the 7-segment 
display element to each of the outputs, the character 
indicated on the display character can be displayed. a~g are 
open collector outputs with a breakdown voltage of not less 
than 15V and a low-level output current of 24mA, thereby 
making it possible to directly drive a 7-segment LED for the 
display of anode-common numbers. 

Suppression of the high-order unnecessary zeroes is 
possible by setting the highest order RBI ripple blanking 
input low and connecting ripple blanking output BI/RBO 
to the next-order RBI for each of the digits. (Refer to the 
application example.) 

By setting blanking input BI/RBO low, outputs a~g are 
set high and the display element is extinguished irrespective 




of the status of the other inputs. The luminous intensity 
can be controlled by applying pulses. 

Since BI/RBO serves as both an input and output pin, 
only ICs with open collector outputs can be connected to 
this pin. 

By setting lamp test input LT low, a~g are set low 
irrespective of the status of BI/RBO, D^, Db, Dq and Dp, 
all the segments in the display element are lighted and each 
segment can be tested. 

Except for that pins 6 and 9 differ in character from the 
M74LS47P has exactly the same functions, pin connections 
and characteristics as the M75LS247P. 
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M74LS47P 


BCD-T0-7-SEGMENT DECODER/DRIVER (ACTIVE-LOW OUTPUT) 


FUNCTION TABLE (Note 1) 


Decimal number or function 




■■ 

mm 

■■ 

X 

H 

X 

■■ 

■i 

■■ 

X 

■■ 

X 

Bi 

D 

■■ 

X 

H 

X 

H 

X 

H 

X 

H 

X 

H 

X 

H 

X 

H 

X 

H 

X 

X 

X 

H 

L 

L 

X 



L 

H 

H 

H 

H 

L 

H 

L 

L 

L 

L 

L 

L 

L 

H 

H 



L 

L 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H (2) 

H 

H (3) 

L 

L (4) 


Note 1. (1) LT is normally kept in high 

RBI is kept open or in high with a decimal 0 output. 

(2) When BI/RBO is low, all the segment outputs are high irrespective of the status of the other inputs. 

(3) All the segment outputs are set high and BI/RBO is set low when LT is'high and RBI, Da, Db, Dc and Dp are low 

(4) When LT is low, all the segment outputs are low. 

X: Irrelevant 


DEFINITION OF SEGMENTS 


CHARACTERS DISPLAYED 



hbhbobhhbb 



ABSOLUTE MAXIMUM RATINGS (Ta—— 20 -1- 75“C ^ unless otherwise noted) 




































































MITSUBISHI LSTTLs 

M74LS47P 


BCD-TO-T-SEGMENT DECODER/DRIVER (ACTIVE-LOW OUTPUT) 


ABSOLUTE MAXIMUM RATINGS (Ta=—20—t-75“C , unless otherwise noted) 


Symbol' 

Parameter 

Limits 


Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 


V 

lOH 

High-level output current, 
outputs 3 

Voh=15V 




juA 

lOH 

High-le^ output current, 

output BI/RBO 

VoHa2;4V 

0 


-50 

aA 

lOL 

Low-level output current, 
outputs a~g 

Vol^0.4V 

0 


12 

mA 

VolSO.SV 

0 


24 

mA 

fOL 

Low-level output current, 
output BI/RBO 

VoLi0.4V 

0 


1.6 

mA 

VoL^O.SV 

0 



mA 


ELECTRICAL CHARACTERISTICS (Ta = ~20-h 75”C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V, lic = - 18mA 



- 1.5 

V 

VOH 

High-level output voltage, output BT/RBO 

Vcc = 4.75V 

V|=0.8V, Vi = 2V 

IOH= —50m A 

2.4 

4.2 


V 

lOH 

High-level output current, outputs a —"g 

Vo=15V 




mA 

VOL 

Low-level output voltage 

Outputs a ~ g 

Vcc = 4.75 V 

V|=0.8V, V|=2V 

IOL= 12mA 


0.25 

0.4 

V 

IOL = 24mA 


0.35 

0.5 

Outputs BI/RBO 

IOL= 1.6mA 


0.25 

0.4 

lOL —3.2mA 


0.35 

0.5 

IlH 

High-level input voltage, except input BI/RBO 

Vcc = 5.25V. V|=2.7V 



20 

mA 

Vcc = 5.25V. V|= 10V 




mA 

IlL 

Low-level input current 

Input BI/RBO 

Vcc = 5.25V, Vi=0.4V 



- 1.2 

mA 

Other inputs 




mA 

los 

Short-circuit output current, output BI/RBO 

Vcc = 5.25V, Vo=0V 

: -0.3 


-2 

mA 

. Icc 

Supply current 

Vcc = 5.25V (Note2) 


7 

13 

mA 


: All typical values are at Vcc= 5V, Ta= 25°C. 

Note 2: Icc is Pleasured with all inputs at 4.5V. 

SWITCHING CHARACTERISTICS (Ta = —20—h 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Mih 

Typ 

Max 

tpLH 

Low-to-high-level, high-to-low-level output propagation 

Rl = 665Q 

Cl= 15pF 

(Note 3) 


35 

100 

ns 

tpHL 

time, from input to outputs a ~'g 


30 

100 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 


50 

100 

ns 

X 

CL 

time, from input R B1 to outputs a ~ f 


' 45 

100 

ns 


Note 3: Measurement circuit 

INPUT V(x) Voc OUTPUT . 



(1) The pulse generator (PG) has the following characteristics; 
PRR = 1MHz, tr = 6ns, tf = 6ns, t„ = 50Ons, 

Vp = 3Vp.p,Zo = 50n. 

(2) Cl includes probe and jig capacitance. 
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MITSUBISHI LSTTLs 

M74LS47P 

BCD-TO-7-SEGMENT DECODER/DRIVER (ACTIVE-LOW OUTPUT) 


TIMING DIAGRAM (Reference level = 1.3V) 




APPLICATION EXAMPLES 

(1) Counter using M74LS47P 


SUPPLY VOLTAGE 



(2) Zero suppression and light control 

103 ,02 

(DIGIT 41 (DIGIT 3) 

11 i i t, I i i n i I i 


> 7-SEGMENT DISPLAY ELEMENT 


} LATCH 


CARRY 

OUTPUT 

Connection to 
next-stage 
M74LS90P, 
M74LS290P_ 
count input (T,) 


S DECADE COUNTER 


10 ' 

(DIGIT 2) 


ll 


a b c d e f 
RBI BI/RBO 

Da Db Dc Dd LT 

TTT 


BCD INPUT 
LAMP TEST 


DISPLAY TUBE, 
LIGHT CONTROL 
PIN 


abode f g 
c|RBI BI/RBO 

Da D^ Dq Dp _LT_ 

BCD INPUT 


ii 


abed 

e f C 

n 

RBI 

BI/RBO 

Da Db Dc Dd 

LT 

1 1 1 1 



BCD INPUT 




10° 

(DIGIT 1) 

u 1 n u 


a b c d e f 
RBI BI/RBO|bn 

Da Db Dc Dq LT 


BCD INPUT 


4/6 M74LS05P 
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MITSUBISHI LSTTLs 

M74LS48P 

BCD-TO- 7-SEGMENT DECODER/DRIVER (ACTIVE-HIGH OUTPUT) 


DESCRIPTION 

The M74LS48P is a semiconductor integrated circuit 
provided with BCD-to-7-segment decoder/driver function. 

FEATURES 

• Suitable for 7-segment display element lighting 

• RBI input and ¥i/RBOoutput for zero suppression 

• LT input for lamp testing 

• bI/RBO input for extinguishing all segments 

• NPN transistor can be externally mounted for High- 
current drive. 

• Wide operating temperature range (Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device resembles the M74LS47P without the output 
transistors and when a number is specified in BCD code for 
BCD inputs D^, Db, Dq and Do, segment outputs a~g are 
set high in accordance with that number. Outputs a~g con¬ 
tain 2J2 pull-up resistors which are suitable for driving 
common-cathode LEDs. By connecting an NPN transistor 
to these outputs, it is possible to drive high current display 
elements. 

The ripple blanking, blanking and lamp test functions 
are the same as those fpr the M74LS47P. 

Refer to the M74LS47P for the application example. 
Except for that pins 6 and 9 differ in character form the 
M74LS4BP has exactly the same functions, pin connections 



and characteristics as the M74LS24BP. 
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IVI74LS48P 

BCD-T0-7-SEGMENT DECODER/DRIVER (ACTIVE-HIGH OUTPUT) 



Notel.' (1) LTis normally kept in high. 

■ RBI is kept open or in high with a decimal 0 output. 

(2) When BI/RBO is low, all the segment outputs are low irrespective of the status of the.other inputs. 

(3) All the segment outputs are set high andli/RBO is set low when lT is high and^. Da, Dg, Dc and Dp are low. 

(4) When LT is low, all the segment outputs are high. 

X: Irrelevant 

CHARACTERS DISPLAYED 


DEFINITION OF SEGMENTS 


U 

U 





10 11 12 



ABSOLUTE MAXIMUM RATINGS (Ta = -" 20 —L 75°C, unless otherwise noted) 



Parameter 

Conditions 

Limits 

Unit 

HSH 

Supply voltage 


-0.5~ -1-7 

V 

■ 

Input voltage 

Input BI/RBO 


-0.5~Vcc 

V 

Other inputs 


-0.5- + 15 

V 

B 

Output voltage 

Output bT/RBO 

High-level state 

-0.5-Vcc 

V 

Other outputs 

— 0.5—Vcc 

V 

Topr 

Operating free-air ambient tempierature range 


-20- -1-75 

X 

Tstg 

Storage temperature range 


-65- -t-150 

X 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 ~ + 75°C, unless otherwise noted) 





Limits 





Min 

Typ 

Max 


Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

loH 

High-level output current, 
outputs a — g 

VohS2.4V 

0 


-100 

aA 

lOH 

High-level output current, 
output BI/RBO 

VohS2.4V 

0 


-50 

aA 


• Low-level output current. 

VolS0.4V 

0 


2 

mA 


outputs a — g 

VolSO.SV 

0 


6 

mA 


Low-level output current. 

VolS0.4V 

0 


1 .6 

mA 

lOL 

output BI/RBO 

VolSO.SV 

0 


3.2 

mA 
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IVI74LS48P 

BCD-T0-7-SEGMENT DECODER/DRIVER (ACTIVE-HIGH OUTPUT) 


ELECTRICAL CHARACTERISTICS (Ta = — 20 ~ + 70°C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vqc= 4.75V, l|G=-18mA 




V 

VOH 

High-level output voltage 

Outputs a~g 

Vcc=4.75V 

V|=0.8V. V|=2V 

1 OH= — 100/uA 

■a 

4.2 


V 

Output BI/RBO 

IOH= — 50,u A 

2.4 

4.2 


V 

lOH 

High-level output current 

Outputs a - g 

Vcc=4.75V.V|=0.8V.V| = 2V.Vo=0.85V 

-1.3 

-2 


mA 

VoL 

Low-level output voltage 

Outputs a — g 

Vcc=4.75V 

V|=0.8V. V| = 2V 

IOL=2mA 


0.25 . 

0.4 

V 

loL=6mA 



0.5 

V 

Output bT/RBO 

1 oL= 1.6 mA 




V 

1 OL~ 3.2mA 


jQQHIII 


V 


High-level input current 

otte?than^/^ 

Vcc=5.25V, V|=2.7V 



20 

juA 

Vcc=5.25V. Vi=10V 




mA 


Low-level input current 

Input bI/RBO 

Vcc=5.25V. V|=0.4V 



-1.2 

mA 

Other inputs 



-0.4 

mA 

los 

Short-circuit output current 

Output Bl/RBO 

Vcc= 5.25V. Vo=0V 

-0.3 


-2 

mA 


Supply current 

Vcc = 5.25V (Note 2) 



38 

mA 


* : All typical values are at Vcc= 5V, Ta= 25°C. 
Note 2: Icc is measured with all inputs at 4.5V. 


SWITCHING CHARACTERISTICS (Vcc = 5V. Ta-2 5°C . unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input Da to outputs a ~ g 

RL=4kQ 

Cl=15pF (Note 3) 


30 

100 

ns 

tPHL 


30 

100 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input RBI tooutputs a ~ f 

RL=6kQ 

Cl=15pF (Note3) 


40 

100 

ns 

tPHL 

_ 

45 

100 

ns 


Note 3: Measurement circuit 


INPUT Vcc Vcc OUTPUT 

4 




DUT 

PG 




1 

1 

_1 


50 u: 


iir ifr 


(1) The pulse generator (PG) has the following characteristics: 

PRR = 1MHz, tr=6ns, tf=6ns, tw= 500ns, Vp=3Vp.p, Zo=50r2. 

(2) Cl includes probe and jig capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 
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IVI74LS51P 

DUAL 2-WIDE 2-INPUT/3-INPUT AND-OR-INVERT GATE 


DESCRIPTION 

The M74LS51P is a semiconductor integrated circuit 
containing dual 2-wide 2-input/3-input AND-OR-INVERT 
gates. 

FEATURES 

• High breakdown input voltage (V| ^ 15V) 

• Low power dissipation (Pd=5.5mW typical) 

• High speed (tpd=7ns typical) 

• Low output impedance 

• Wide operating temperature range {Ta=—20~-i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

Schottky TTL technology enables input high breakdown 
voltage, high speed, low power dissipation and high fan-out. 

This device consists of a NOR gate with two 2-input 
AND gates as the inputs and a NOR gate with two 3-input 
AND gates as the inputs, and the following logical 
expressions are yielded: 

1Y = 1A-1B-1C + 1D-1E-1F 
2Y =2A-2B+2C-2D 


FUNCTION TABLE 


M 

N 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 


M = 1A-1B-1C 
N = 1D-1E-1F 
AND-OR 
M=2A-2B 
N =20-20 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20-1- 75”C , unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

' Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-|-7 

V 

Vi 

Input voltage 


-0.5~-f-15 

V 

Vo 

Output voltage 

High-level state 

-0.5- Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~-+-75 

”C 

Tstg 

Storage temperature range- 


-65—1-150 

°c 
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M74LS51P 

DUAL 2.WIDE 2-INPUT/3-INPUT AND-OR-INVERT GATE 


RECOMMENDED OPERATING CONDITIONS (Ta= — 20~ +75°C , unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max , 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

V0Ha2.7V 



-400 

aA 

lOL 

Low-level output current 

VolS0.4V 

0 


4 

mA 


0 


8 

mA 


ELECTRICAL CHARACTERISTICS ( Ta = — 20 —I- 75°C. unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level Input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

VcC= 4.75V, l|C=-18mA 



- 1 .5 

V 

VoH 

High-level output voltage 

Vcc = 4.75V, V| = 0.8V 

IOH= — 400;UA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V|=2V 

IOL = 4mA 


0.25 

0.4 

V 

IOL = 8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V. V|=2.7V 



20 

aA 

Vcc=5.25V. V|=10V 



0.1 

mA 

l|L 

Low-level input current 

Vcc = 5.25V. V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc = 5.25V. Vo=0V 

-20 


-100 

mA 

ICCH 

Supply current, all outputs high 

Vcc=5.25V, V|=0V 


0.8 

1 .6 

mA 

ICCL 

Supply current, all outputs low 

Vcc=5.25V, V|=4.5V 


1.4 

2.8 

mA 


* : All typical values are at Vcc= 5V, Ta= 25°C). 

Note 1: All measurements must be done quickly and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25“C, unless otherwise noted) 



Parameter 

Test conditions 

Limits 

Unit 

Min 









Cl=15pF 


6 


ns 

tPHL 


(Note 2) 


8 

20 

ns 


Note 2 Measurement circuit TIMING Dl AG RAM (Reference lovel = 1.3V) 


INPUT, Vcc OUTPUT 




(1) The pulse generator (PG) has the following characteristics: 

PRR = 1MHz, tr=6ns, tf=6ns, tvv=500ns, Vp = 3Vp.p, Zq = 50n. 

(2) Cl includes probe and jig capacitance. 
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M74LS73AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH RESET 


DESCRIPTION 

The M74LS73AP is a semiconductor integrated circuit 
containing 2 J-K negative edge-triggered flip-flop circuits 
with discrete terminals for clock input T, inputs J and K 
and direct reset input Rq. 

FEATURES 

• Negative edge-triggering 

• Each flip-flop can be used independently 

• Direct reset input 

• Q and Q outputs 

• Wide operating temperature range 1 X 3 = —20~-t-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


CLOCK INPUT IT 

DIRECT RESET 
INPUT 

INPUT IK 
Vcc 

CLOCK INPUT 2T 

DIRECT RESET , 5 - 
INPUT 

INPUT 2J 



1J INPUT 

IQ 1 


> OUTPUTS 

IQ J 

GND 

2K INPUT 

2Q 1 

y OUTPUTS 

2Q J 


FUNCTIONAL DESCRIPTION 

While T is high, signals J and K are put in the read-in state, 
and when T changes from high to low, the J and K signals 
immediately before the change emerge in outputs Q and Q 
in accordance with the function table. By setting Rq low, 
Q and Q are set low and high respectively irrespective of the 
status of the other input signals. For use as a J-K flip-flop, 
Rd must be kept high. 

Also available is M74LS107AP with the same functions 
and electrical characteristics. This offers easy mounting 
with Vcc positioned at pin 14 and GND at pin 7. 


Outline 14P4 


FUNCTIONAL TABLE iNotei) 


HI 

Rd 

J 

K 

Q 

Q 

X 

L 

X 

X 

L 

H 

i 

H 

H 

H 

Toggle 

1 

H 

L 

H 

L 

H 

1 

H 

H 

L 

H 

L 

1 

H 

L 

L 

qo 


H 

H 

X 

X 

Q° 



Note 1 J, ; Transition from high to low-level (negative edge trigger) 

X : Irrelevant 

QO - level of Q before the indicated steady-state input conditions were established. 
Q 0 ; level of Q before the indicated steady-state input conditions were established. 


Toggle i complement of previous state with L transition of outputs 


BLOCK DIAGRAM (EACH FLIP-FLOP) 
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M74LS73AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH RESET 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20~+75'C, unless otherwise noted ) 



Symbol 

Parameter 

Vcc 

Supply voltage 

Vi 

Input voltage 

Vo 

Output voltage 

Topr 

Operating free-air ambient temperature range 

Tstg 

Storage temperature range 



RECOMMENDED OPERATING CONDITIONS ( Ta = — 20—l-TSt;, unless otherwise noted) 




ELECTRICAL CHARACTERISTICS (Ta= — 20-l-75"C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

jjjjjRQH 



ViH 

High-level input voltage 


2 



V 

ViL 

Low-level,input voltage 





V 

Vic 

Input clamp voltage 

Vcc = 4.75V, Iic=- 18mA 



- 1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75V, Vi = 0.8V 

V| = 2V ,Ioh=~400>uA 

D 

D 


V 

VoL 

Low-level output voltage 

Vcc=4.75 V 

V| = 0.8V. \/i = 2V 

IOL = 4mA 




V 

IOL = 8mA 



0.5 

V 

IlH 

High-level input current 

J, K 

Vcc = 5.25V 

Vi = 2.7V 



20 

aA 

,rH 



60 

aA 

T 



80 

aA 

J, K 

Vcc = 5.25V 

Vi= 10V 



0.1 

mA 




0.3 

mA 

T 




mA 

■i 

Low-level input current 

J, K 

Vcc = 5.25V 

Vi = 0.4V 



-0.4 

mA 

Rd T 



-0.8 

mA 

los 

Short-circuit output current (Note 

2) 

Vcc = 5.25V. Vo=0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note3) 


4 

6 

mA 


♦ : All typical values are at Vcc = 5V, Ta = 25°C 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 3: Supply current measurements should be done with Q and Q set alternately high and T should be set low during actual measurement. 


SWITCHING CHARACTERISTICS ( Vcc = 5 V, Ta = 25°C, unless otherwise noted) 
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M74LS73AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH RESET 


Note 4; Measurement circuit 


Vcc OUTPUT 


or' 




ru 





(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, t„^, = 500ns, 

Vp = 3Vp.p, Zo = 50n. 

(2 ) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc = 5V, Ta=25”C, unless otherwise noted ) 
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IVI74LS74AP 

DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOPS WITH SET AND RESET 


DESCRIPTION 

The M74LS74AP is a semiconductor intergrated circuit 
containing 2 D-type positive edge-triggered flip-flop circuits 
with discrete terminals for clock input T, data input D and 
direct set and reset inputs Sq and Rq. 

FEATURES 

• Each flip-flop can be used independently. 

• Direct set and reset inputs 

• Positive edge-triggering 

• Q and Q outputs 

• Wide operating temperature range (Ta = -20 ~ -i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When T changes from low to high, the D signal immediately 
before the change emerges • in outputs Q and Q in 
accordance with the function table. By using Sp and Rq, 
this 1C can be made into a direct R-S flip-flop. When both 
Sd and Rq are low, Q = Q = high. However, when both of 
them change to high at the same time, the status of Q and 
Q cannot be anticipated. For use as a D-type filip-flop, 
Sd and Rq must be kept in high. 

FUNCTION TABLE 


qO ; level of Q before the indicated steady-state input conditions were established. 
QO ; levei of Q before the indicated steady-state input conditions were established. 
X 1 irrelevant ^ 

* • Nonstable: it will not persist when Rq , Sd inputs return to their in¬ 
active (high) level. 


Sd 

Rd 

T 

D 

0 

0 

L 

H 

X 


H 

L 

H 

L 

X 

mM 

L 

H 

L 

L 

X 


H * 

H * 

H 

H 

L 

IB 

QO 

0° 

H 

H 

t 

H 

H 

L 

H 

H 

t 

L 

L 

H 


Note 1: t : Transition from low to high-level 


PIN CONFIGURATION (TOP VIEW) 


DIRECT irT _rn 
RESET INPUT -*[1 

DATA INPUT 1D-»[J 

CLOCK INPUT IT -♦[T 

DIRECT i^-*rT 
SET INPUT 

10 -[I 
To 

GND [T 



Vcc 

DIRECT 

1 J«- ZRd reset input 

HI*- 2D DATA INPUT 

!]]♦- 2T CLOCK INPUT 

DIRECT 
SET INPUT 

H— 2Q ] 

OUTPUTS 

H— 20 J 


Outline 14P4 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20~-E unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -E? 

V 

V| 

Input voltage 


-0.5~ +5.5 

V 

Vo 

Output voltage 

High-level state 

— 0.5 ~ V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20~+75 

°C 

Tstg 

Storage temperature range 


-65 ~ + 150 
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M74LS74AP 


DUAL D-TYPE POSITIVE EDGE>TRIGGERED FLIP-FLOPS WITH SET AND RESET 


RECOMMENDED OPERATING CONDITIONS (Ta= — 20 —h 75^;, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 



Vcc 

Supply voltage 

4.75 

5 


V 

lOH 

High-level output current 

VohS2,7V 

0 


-400 

aA 

lOL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VclSO.SV 

0 


00 



ELECTRICAL CHARACTERISTICS (Ta= ~20~+75^;. unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V, l|C=-18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc = 4.75V, V| = 0.8V, V| = 2V 

IOH= — 400;«A 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc —4*75V 

V|-0,8V. V| = 2V 

IOL = 4mA 


0.25 

0.4 

V 

IOL = 8 mA 


0.35 

0.5 

V 

IlH 

High-level input current 

D, T 

Vcc = 5.25V, V| = 2.7V. 



20 

aA 

Sd , Rd 



40 

D, T 

Vcc = 5.25V, V|=10V 



0.1 

mA 

Sd , Rd 



0.2 

I;l 

Low-level input current 

D, T 

Vcc = 5.25V. Vi = 0.4V 



-0.4 

mA 

Sd, Rd 



- 0.8 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo = 0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V, (Notes) 


4 

8 

mA 


* 1 All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
Note 3: Measurement circuit 


SWITCHING CHARACTERISTICS (Vcc~5V, Ta = 25‘C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl = 15pF 

(Note 4) 

25 

50 


MHz 

I 

_) 

Q. 

Low-to-high-level, high-to-low-level output propagation 

time, from T to Q, Q 


11 

25 

ns 

tpHL 


11 

40 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from So, Rd to Q, Q 


8 

25 

ns 

tpHL 


11 

40 

ns 


Note 4: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6 ns, tf = 6 ns, tw = 500ns, 

Vp =3Vp.p, Zo = 50n 

( 2 ) Cl includes probe and jig capacitance. 
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M74LS74AP 


DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOPS WITH SET AND RESET 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25‘C, unless otherwise noted ) 
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M74LS75P 

4-BIT BISTABLE LATCH 


DESCRIPTION 

The M74LS75P is a semiconductor integrated circuit con¬ 
taining 4 bistable latch circuits and is provided with outputs 
Q and Q. 

FEATURES 

• Enable inputs common to two circuits each 

• Q and Q outputs 

• Wide operating temperature range (Ta = —20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device contains 4 D-type latch circuits and is provided 
with enable inputs E common to 2 circuits each. When E is 
high, the information from the data input D appears in the 
outputs Q and Q. When the D signal changes, the signal that 
appears in outputs Q and Q also changes. When E changes 
from high to low, the status of D immediately before the 
change is latched. While E is low, the status of Q and Q 
does not change even if D is changed. 

Also provided is the M74LS375P with the same func¬ 
tions and electrical characteristics. With the Vcc positioned 
at pin 16 and GND at pin 8, this device makes for easy 
mounting. 


FUNCTION TABLE (Note 1) 


E 

D 

0 

Q 

H 

H 

H 

L 

H 

L 

L 

H 

L 

X 

qo 

0“ 


Note 1 Q®,( Level of Q and Q before the indicated steady-state input conditions 
were established. 

X i Irrelevant 


PIN CONFIGURATION (TOP VIEW) 


ENABLE 

INPUT 


OUTPUT 1Q'^[T- 

f ID—► IT- 

DATA J I— 

INPUTS 1 r— 

d- 
d 
d- 

OUTPUT 4Q*—[T- 




DATA 

INPUTS 


1.2D- 

3-4E- 

Vcc 

3D- 


ie] — IQ f 

is] —► 2Q [ OUTPUTS 

ig-» 2Q i 

T3l^1-2E 

id INPUT 

12 ] GND 

23 —3Q 

— 3Q [. OUTPUTS 

T] — 4Q 


Outline 16P4 



ABSOLUTE MAXIMUM RATINGS (Ta=—20"—1-75‘C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-t-7 

V 

V| 

Input voltage 


-0.5~ -f 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~-l-Vcc 

V 


Operating free-air ambient temperature range 


-20~ +75 

V 


Storage temperature range 

- 


-65~ + 150 

V 
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M74LS7SP 

4-BIT BISTABLE LATCH 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20—h TSt:, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 



V 

1 OH 

High-level output current 

Voh^2.7V 

0 



A A 

1 OL 


VolS0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20~+ 75X1, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 




ViH 

High-level input voltage 


2 


r 

V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc=4.75V. ||c=-18mA 



- 1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, Vi =0.8V 

Vi =2V, loH= -400aA 

D 



V 

VoL 

Low-level output voltage 

Vcc= 4.75V 

IOL= 4mA 


0.25 

0.4 

V 

Vi =0.8V. V| =2V 

IOL = 8mA 




V 



D 

Vcc= 5.25V 





aA 

IlH 

High-level input current 

E 

V| =2.7V 





D 

Vcc= 5.25V 




0.1 

mA 



E 

Vi = 10V 




0.4 


Low-level input current 

D 

Vcc = 5.25 V 

' 





E 

Vi =0.4V 





los 

Short-circuit output current {Note 2) 

Vcc= 5.25V. Vo= 0 V 




mA 

Icc 

Supply current 

Vcc = 5.25V (Note 3) 


6.3 

12 

mA 


♦ : All typical values are at \/cc= 5V, Ta —25X; 

Note 2; All measurements should be done quickly and not more than one output should be shorted at a tirne. 
Note 3; l^c is measured with all inputs at OV. 

SWITCHING CHARACTERISTICS (Vcc —5V, Ta —25°C, unless otherwise noted ) 


Symbof 

Parameter 

Test conditions 

Limits 

Unit 

Min 



tpLH 

Low-to-high-level, high-'to-low-level output propagation 
time, from input D to output Q 

Cl=15pF (Note 4) 


12 

27 

ns 

tPHL 


8 

17 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input D to output Q 



20 

ns 



6 

15 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input E to output Q 


13 

27 

ns 

tpHL 


12 

25 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input E to output Q 


12 

30 

ns 

tPHL 


6 

15 

ns 


Note 4: Measurement circuit 


INPUT Vcc OUTPUT 



(11 The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, t, = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 50J7. 

(2) Cl includes probe and jig capacitance. 
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M74LS75P 


4-BIT BISTABLE LATCH 


TIMING REQUIREMENTS ( VcC = 5V, Ta=25°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 



tw(EH) 

Enable input E high pjulse width 


20 

7 


ns 

tsu(D) 

Setup time 1D ~ 4D to E 


20 

12 


ns 


Hold time 1D ~4D to E 


8 

5 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74LS76AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET 


DESCRIPTION 

The M74LS76AP is a semiconductor integrated circuit 
containing 2 J-K negative edge-triggered flip-flop circuits 
with discrete terminals for clock input T, inputs J and K 
and direct set and reset inputs Sq and Rq. 

FEATURES 

• Negative edge-triggering 

• Each fli-flop can be used independently 

• Direct set and reset inputs 

• Q and Q outputs 

• Wide operating temperature range (Tg = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

While T is high, signals J and K are put in the read-in state, 
and when T changes from high to low, the J and K signals 
immmediately before the change emerge in outputs Q and 
Q in accordance with the function table. By using Sq and 
Rd this 1C can be made into a direct R-S flip-flop. When 
both So and Rq s'"® low, Q = Q = high. However, when 
both of them change to high at the same time, the status of 
Q and Q cannot be anticipated. For use as a J-K flip-flop. 
So and Rd rnust be kept in high. 

Also available is M74LS112AP with the same functions 
and electrical characteristics. This offers easy mounting 
with Vcc positioned at pin 16 and GND at pin 8. 



Qo; level of Q before the Indicated steady-state input conditions were established. 

level of Q before the indicated steady-state input conditions were established. 
Toggle l Complement of previous state with transition of outputs 
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M74LS76AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET 


ABSOLUTE MAXIMUM RATINGS (Ta= —20—1-75X1, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5- -1-7 

V 

V| 

Input voltage 


-0.5~-l- 15 

V 

Vo 

Output voltage 

High-level state 

- 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~-h75 

X 

Tstg 

Storage temperature range 


-65--1-150 

X 


RECOMMENDED OPERATING CONDITIONS (Ta = —20—I- 75X1, unless otherwise noted) 


Symbol 

Parameter 



Min 



Vcc 

Supply voltage 

4.75 

5 

1 

5.25 


1 OH 

High-level output current 

Voh^2.7V 

0 




1 OL 

Low-level output current 

Vol^0-4V 

0 


4 


VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta=—20^—1-75’C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 1 

Unit 

Min 



V|H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

V0q=4 .75V, l|Q= — 18rnA 




V 

VoH 

High-level output voltage 

Vcc=4-75V, V| = 0.8V 

V| = 2V, bH=-400/uA 

D 

B 


V 

VoL 

High-level input current 

Vcc==4.75V 

V| = 0.8V, V| = 2V 

bL=4mA 


0.25 

0.4 

V 

bL=8mA 



0.5 

V 

1 

1 

Low-level input current 

J, K 

Vcc = 5.25 V 

V| = 2.7V 



20 

aA 

Sd> Rq 



60 

T 



80 

J, K 

Vcc = 5.25 V 

V|=I0V 



0. 1 

mA 

Sq, Rq 



0.3 

T 



0.4 

■ 

Low-level output voltage 

J, K 

Vcc=5.25 V 

V, = 0.4V (Note 2) 



-0.4 

mA 

Sqt Rq, t 



-0.8 

bs 

Short-circuit output current (note 3) 

Vcc = 5.25V, Vo = 0V 

-20 



mA 

be 

Supply current 

Vcc = 5.25V ('^ote4) 


4 

1 _1. 

mA 


* 1 All typical values are at VcQ = 5 V, Ta = 25°C 
Note 2: Sq and ^ should not both be set to 0.4V simultaneously. 

Note 3: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 4: Supply current measurements should be done with Q and Q set alternately high and Tshould be set low during actual measurement. 


SWITCHING CHARACTERISTICS (Vcc=5 V, Ta = 25”C, unless otherwise noted) 
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M74LS76AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET 


TIMING REQUIREMENTS (Vcc=5V, Ta = 25‘C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

^ W (TH) 

Clock input T high pulse width 


20 

12 


ns 

twfso.Ro) 

Direct set, reset pulse width 



4 


ns 

tr 

Clock rise time 



650 

100 

ns 

tf 

Clock fall time 



900 

100 

ns 

tsU(H) 

Setup time high J, K to T 


20 

12 


ns 

tsU(L) 

Setup time low J, K to T 


20 

12 


ns 

th(H) 

Hold time high J. K toT 


0 

- 10 


ns 

^hCL) 

Hold time low J,K toT 



- 6 


ns 


Note 5: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, t^ = 500ns, 

Vp = 3Vp.p,Zo = 50n, 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 

tsu(L) th(L) tsu(H) th(H) tw(S^) 




Note: The shaded areas indicate when the input is permitted to change for predict¬ 
able output performance. 


( 
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M74LS83AP 

4.BIT BINARY FULL ADDER WITH FAST CARRY 


DESCRIPTION 

The M74LS83AP is a semiconductor integrated circuit 
containing a 4-bit binary look ahead carry type full adder. 

FEATURES 

• High speed with look-ahead carry addition 

• Possible configuration of systems with partial look-ahead 
carry 

• Wide operating temperature range (Ta=— 20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device performs the addition of two 4-bit binary 
numbers. When a 4-bit binary number is applied to inputs 
Ai~A 4 and Bi~B 4 and the carry signal from the previous 
digit is applied to input Cq, the respective bit sum output 
and carry outputs for the next upper digit appear in 
outputs Si~S 4 and C 4 . 

This adder features full internal look ahead across all 
four bits generating the carry term in 8ns typically. There¬ 
for, the carry output can be obtained in a delay time of 
8Nns when N-stages are connected and a 4N-bit parallel 
adder is configured. (Refer to application example.) 

Also available is the M74LS283P with the same func¬ 
tions and electrical characteristics and with a pin 16 Vcc 
and 8 GND configuration. 


PIN CONFIGURATION (TOP VIEW) 


INPUT A4 
OUTPUT 23 
I A3 

INPUTS 

I B 3 
Vcc 

OUTPUT 2 ^ 
I B2 


□ 


INPUTS 


A 2 







■ 

■ 


y 


1 

H 

y 

Bg 

■ 

H 


Ig 

1 

1 

m 


■ 

■ 

H 

H 


■ 

■ 

HI 

m 


Ti] B 4 INPUT 

15] -» 24 OUTPUT 

TTI P/i CARRY 

JiJ OUTPUT 

—1 CARRY 

13J •»- Oo INPUT 

^ GND 

n] •*- I 

Ai 

T] -► 2i 


INPUTS 


Outline 16 P4 


BLOCK DIAGRAM_ _ outputs CARRY OUTPUT 

2 i 22 23 24 ^ C4 Vcc 
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M74LS83AP 


4-BIT BINARY FULL ADDER WITH FAST CARRY 


FUNCTION TABLE (Notei) 


Ck -1 

Ak 

Bk 

2 k 

Ck 

L 

L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 


Note 1 Ck and 2k are the carry output and sum output obtained by 
adding Ak , Bk andCk -1 (carry input), and they are expressed 
in the following logical expression, 

2k=Ak0Bk©Ck-i 

Ck = Ak‘Bk+(Ak+Bk)’Ck-l 

Where k=i~4 

© = Exclusive OR 
+ =OR 
• =AND 


ABSOLUTE MAXIMUM RATINGS (Ta=~20—I- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 


-0.5~-M5 

V 

Vo 

Output voltage 

High-level state 

— 0.5 ~ V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20~-f-75 

"C 

Tstg 

Storage temperature range 


-65~-l-150 

"C 


RECOMMENDED OPERATING CONDITIONS (Ta= —20— unless otherwise note(d) 



Parameter 

Limits 

Unit 

Min 



IQI 

Supply voltage 

4.75 

5 


V 

lOH 

High-level output current 

VoH^Z.'/V 

0 



aA 

■OL 

Low-level output current 

_ 

VolSO.av 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta=-20~+75“C, unless otherwise noted) 



Parameter 

Test conditions 

Limits 






High-level Input voltage 


11^9 





Low-level input voltage 




0.8 

V 


Input clamp voltage 

Vcc=4.75V, lic=-18mA 


limn 

BD 3 

V 


High-level output voltage 

Vcc = 4.75V, V|=0.8V 

V| = 2V, loH= -400//A 

■ 

D 


V 


Low-level output voltage 

.Vcc = 4,75V 

V| = 0.8V, V|=2V 

10L = 4mA 



0.4 

V 

loL = 8mA 




V 


High-level Input current 

Co 

Vcc = 5.25V, V| = 2.7V 


■i 



A 1 A 4 , B 1 — B 4 




Co 

Voo=5.25V. V|=10V 





A 1 — A 4 , B 1 "^64 



0.2 



Co 

Voc = 5.25V, V|=0.4V 



- 0.4 


A 1 ^ A 4 , B 1 B 4 




los 

Short-circuit output current (Note 2) 

Vcc = 5.25V. Vo=0V 



-100 

mA 

•cc 

Supply current 

Vcc=5.25V, V| = 0V 


22 

39 

mA 

Vcc = 5.25V, V| = 0V, V| = 4.5V (Note3) 


19 

34 

mA 

Vcc = 5.25V, V|=4.5V 


19 

_ 2 ^ 

mA 


♦ : All typical values are at Vcc=5V, Ta=25''C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Measurement should be conducted with inputs B, -B 4 at OV and the other inputs at 4.5V. 
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IVI74LS83AP 

4-BIT BINARY FULL ADDER WITH FAST CARRY 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta=25“C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

' Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input Cp to outputs 2 /'i ~ ^4 

CL=)5pF (Note 4) 


12 

24 

ns 

tpHL 


13 

24 

ns 

r 

I 

_i 

0. 

L. 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs A i ~ A 4 , B, ~ B 4 to outputs 
2t~24 


9 

24 

ns 

tpHL 


11 

24 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input Cp to output C 4 


8 

17 

ns 

tpHL 


8 

22 

ns 

tpLH 

Low-to-high-leyel, high-to-low-level output propagation 
time,from inputsA)~A 4 , Bi~B 4 tooutputC 4 ' 


8 

17 

ns 

tPHL 


8 

17 

ns 


Note 4: Measurement circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 

PRR = lMHz,tr=6ns,tf=6ns,tw= 500ns, Vp=3Vp.p, Zo=50n. 

( 2 ) Cl includes probe and jig capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 


Co. Ai~A 4 
B,~B 4 ) 






LEVELS OF 

DELAY 2 


t 

—N 

k , 



tpLH 

tpHL 


LEVELS OF 

DELAY 3 


L 

7 

f- 


VhU 
«—^ 


tpLH 



CARRY INPUT 


APPLICATION EXAMPLE 

Shown on the right is a 4N-bit binary parallel adder using IM 
number of M74LS83AP devices. The typical delay times of 
the carry output in this circuit are: 

N = 1(4 bits) 10.5ns 

N = 2(8bits) 21ns 

N = 3(12bits) 31.5ns 

N = 4 debits) 42ns 

N = 8 (32 bits) 84ns 

This allows a high-speed ripple carry adder to be configur¬ 
ed. 


INPUTS < 


24 

25 

26 
27 

24 

25 

26 
27 


SUM¬ 

MAND 


24N-4 
24N-3 
24N-Z 
24 N- 1 
24 N-4 
24 N-3 
24N-2 
24N- 1 



■ SUM 
r OUTPUTS 


CARRY OUTPUT 
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DESCRIPTION 

The M74LS85P is a semiconductor integrated circuit 
containing a 4rbit digital comparator, 

FEATURES 

• Easy expansion of number of bits 

• Binary or BCD comparison 

• Wide operating temperature range (Ta=— 20~+75'’C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

By applying two sets of 4-bit binary numbers A and B to be 
compared to comparison inputs Aq'^As and Bo^Ba and by 
setting cascade input Ia=b high, high appears in outputs 
Oa>b» Oa<b Oa = b accordance with the magni¬ 
tude. This is used for connecting cascade inputs Ia>b» 
Ia<b 3rid Ia=b 3nd increasing the number of bits. 

(Refer to application example) 
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M74LS85P 


4-BIT MAGNITUDE COMPARATOR 


FUNCTION TABLE (Note 1) 


A3>B3 


A3<B3 


A 3 = B 3 


A 3 = B 3 


A 3=8 3 


A3=B3 


A 3=8 3 


A 3=B 3 


A 3=8 3 


A 3=8 3 


A 3=8 3 


A 3=B 3 


A 3=B 3 


Note 1.x: Irrelevant 

ABSOLUTE MAXIMUM RATINGS (Ta=—20 I-75X:, unless otherwise noted) 



Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-L7 

V 

Vi 

Input voltage 


-0.5~+ 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~ Vcc 

V 


Operating free-air ambient temperature range 


-20~ +75 

V 

Tstg 

Storage temperature range 


-65~ + 150 

V 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —I- TSX:. unless otherwise noted) 





Limits 1 

Min 



Vcc Supply voltage 


High-level output current 


Low-level output current 


Voh^2.7V 


Vol^0.4V 


VoL^O.SV 





ELECTRICAL CHARACTERISTICS (Ta=-20~+75‘c. unless otherwise noted) 




High-level input voltage 


Low-level input voltage 
Input clamp voltage 


High-level output voltage 


Low-level output voltage 


High-level input current 


Low-level input current 




Vcc'=4.75V, lic= — 18mA 


Vcc=4.75V, V| = 0.8V 
V|=2V ,Ioh=-400M 


Vcc=4.75V IOL=4mA 

Vi = 0.8V, V| = 2V IOL = 8mA 


Vcc = 5.25 V 
V| = 2.7V 


Ia<B, Ia>B Vcc = 5.25V 

A o~A 3,B o~B 3 ,Ia=b V|= 10V 


Ia<b. Ia>b Vcc=5.25V 

A o~A 3,B o~B 3 ,Ia=b V|=0.4V 


Short-circuit output current (Note 2) 


Supply current 


Vcc=5.25V. Vo= 0 V 
Vcc = 5.25V (Notes) 


♦ : All typical values are at Vcc= 5V, Ta= 25 C. 

Note 2: All measurements must be done quickly and not more than output should be shorted at a time. 
Note 3: Iqc is measured with I/^=b at OV and with all other inputs at 4.5V. 
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M74LS85P 


4-BIT MAGNITUDE COMPARATOR 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25”C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 



Max 

tPLH 

Low-to-high-level, high-to-low-level 
output propagation time, from 
inputs, Ao ~ A 3 , Bo~ 63 to 
outputs Oa<b, Oa = b, Oa>B 

Number of delay 
gate steps f 

Cl=15pF (Note 4) 


6 


ns 

tPHL 


11 


ns 

tPLH 

Number of delay 
gate steps 2 


10 


ns 

tPHL 


18 


ns 

tPLH 

Number of delay 
gate steps 3 


12 

36 

ns 

tPHL 


20 

30 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Ao~A 3 ,Bo~ B 3 to outputs 

Oa<B, Q(^ = B.Oa>B 


IS 

45 

ns 

tPHL 


20 

45 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input Ia = B to outputs Oa<b. Oa>B 


6 

22 

ns 

tpHL 


12 

17 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input lA = efo output Oa = B 


7 


ns 

tpHL 


13 

26 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Ia<B, Ia>B to outputs 

Oa<B, Oa = B Oa>b' 


9 

22 

ns 

tPHL 


15 

- 17 

ns 


Note 4: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz, tr = 6 ns, tf = 6 ns, t^ = 500ns, 

Vp=3Vp.p,Zo = 50n. 

( 2 ) Cl inciudes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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4-BIT MAGNITUDE COMPARATOR 


APPLICATION EXAMPLES 

(1) Shown below is a 24-bit (digital) comparator using the M74LS85P. Expansion is possible up to n bits using this type of cascade connection. 

OUTPUTS 



LOWEST-LEVEL BIT 
(LOWEST DIGIT) 


HIGHEST-LEVEL BIT 
(HIGHEST DIGIT) 


NC : NO CONNECTION 

(2) Shown below is an n-bit comparator using the M74LS85P. The speed is decreases as the number of bits in the configuration below increases, configuration below. 
M74LS85P (VI74LS85P 


Ia<b 

Oa<b 

Ia = b 

Oa = b 

Ia>b 

Oa>b 

Aq Ai A 2 A 3 bo Bi 02 b 3 


Ia<b 

Oa<B 

Ia = b 

Oa = b 

iA>B 

Oa>b 


Aq Ai A 2 A 3 Bp B| 63 B 3 


- A<B 

■A = B (-OUTPUTS 
-A>B 


Aq Ai A 2 A 3 Bp B| B 2 §3 


An-4 An-2 ^n-4 Bn-2 
An-3 An-1 Bn -3 • Bn-1 
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IVI74LS86P 

QUADRUPLE 2-INPUT EXCLUSIVE OR GATES 


DESCRIPTION 

The M74LS86P is a semiconductor integrated circuit 
containing 4 dual-input exclusive-OR gates. 

FEATURES 

• High breakdown input voltage (Vi ^ 15V) 

• Low power dissipation (Pcl= 30.5mW typical) 

• High speed (tpd = 10ns typical)' 

• Low output impedance 

• Wide operating temperature range (Tg = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology has enabled the 
achievement of input high breakdown voltage, high speed, 
low power dissipation, and high fan-out. 

When both inputs A and B either low or high, output Y is 
low, and when A and B are high and low or low and high 
respectively, Y is high. 


FUNCTION TABLE 


A 

B 

Y 

L 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

L 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20 —l-75'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ + 7 

V 

Vi 

Input voltage 


-0.5~ -t- 15 

V 

Vo 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~+75 

V 

Tstg 

Storage temperature range 


-65~-1-150 

t 
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M74LS86P 

QUADRUPLE 2-INPUT EXCLUSIVE OR GATES 


RECOMMENDED OPERATING CONDITIONS (Ta = —20-l-VSX:, unless otherwise noted) 



Parameter 

Limits 


Min 

Typ 

Max 


Supply voltage 

4.75 

5 

5.25 

HI 

1 OH 

High-level output current 

VohS2.7V 

0 


-400 


1 OL 


VolS0.4V 

0 


4 


VolSO.SV 

0 


8 

mA 1 


ELECTRICAL CHARACTERISTICS (Ta = ~20~ +75”C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 





ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 





V 


Input clamp voltage 

Vcc=4.75V, Iic= - 18mA 



- 1.5 

V 


High-level output voltage 

Vcc = 4.75V, V| = 0,8V 

V| = 2V, Ioh = -400a(A 

B 

B 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

Vi = 0.8V, Vi = 2V 

loL = 4mA 




V 

IOL = 8 mA 


0.35 


V 

l|H 

High-level input current 

Vcc = 5.25V. V| = 2.7V 



40 

//A 

Vcc = 5.25V, Vi=1 OV 



0.2 

mA 

IlL 

Low-level input current 

Vcc = 5.25V. V| = 0.4V 



- 0.8 

mA 

los 

Short-circuit output current (Note 1) 

Vcc = 5.25V. Vo=0V 

-20 



mA 

Icc 

Supply current 

Vcc = 5.25V (Note 2). 


6.1 


mA 


* All typical values are at Vcc = 5V, Ta = 25°C. 

Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time. 
Note 2: Icc is measured with all inputs grounded. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 



Parameter 

Test conditions 

Limits 



Typ 

Max 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time 

Cl=15pF, Other input low (Note 3) 


8 

23 

ns 

tpHL 


12 

17 

ns 

'ipLH 

Low-to-high-level. high-to-low-level output propagation 
time 

Cl = 15pF, Other input high (Note 3) 


8 

30 

ns 

tpHL 



22 

ns 


Note 3: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz, tr = 6 ns, tf = 6 ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 5on 

( 2 ) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74LS90P 

DECADE COUNTER 


DESCRIPTION 

The M74LS90P is a semiconductor integrated circuit 
containing an asynchronous decade counter function with 
direct reset inputs and direct 9-set inputs. 

FEATURES 

• Direct reset inputs provided 

• Direct 9 set inputs provided 

• Usable independently as binary and divide-by-five count¬ 
er 

• High-speed counting (f^nax'^SMHz typical) 

• Wide operating temperature range (Ta=—20 ~-h75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


CLOCK INPUT T2-» 


DIRECT RdI -* 
RESET \ 

INPUTS Rd2- 


NC 

Vcc 


DIRECT “*■ 

9 SET-^ 

INPUTS I Sd(9)2 -♦ 


D 

smBi 

m 

B 

■ 

■ 

na 

1 

IE 

B 

■ 

■ 


■ 

■ 

m 

S 

1 


■ 

■ 

m 

B 

1 


1 

EE 

B 

■ 

■ 


■ 

■ 

B 

D 

■ 

■ 


■ 

■ 

B 


Ti CLOCK INPUT 


NC 

Qa] 

[ OUTPUTS 

Qd J 

GND 


Qb 

Qc 


OUTPUTS 


FUNCTIONAL DESCRIPTION 

This device consists of independent binary and divide-by- 
five counters. Clock input Ti and output are employed 
for use as a binary counter while clock input T 2 and Qg, 
Qc and Qq are employed for use as a divide-by-five 
counter. When employed as a decade counter, Q/^ and T 2 
are connected and by making T 1 the input, the BCD code 
output appears in outputs Qa, Qb, Qc and Qq. Counting is 
performed when Tj and T 2 are changed from high to low. 

The binary and divide-by-five counters can be reset or 


Outline 14P4 NC ; no connection 


set to 9 simultaneously by setting direct reset inputs Rdi 
and Rd 2 high or direct 9 set inputs Sd( 9 )i and 80 ( 9)2 
high. For use as a counter, Rpi and/or Rd 2 , and 80 ( 9)1 
and/or 80 ( 9)2 < are set low. 

Also provided is the M74L8290P with the same func¬ 
tions and electrical characteristics. Its GND positioning at 
pin 7 and Vcc at pin 14 makes for easy mounting. 


BLOCK DIAGRAM 

OUTPUTS 


Qa Qb Qc Qd Vcc 
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M74LS90P 

DECADE COUNTER 


FUNCTION TABLE (Notei) 



( 1) Output Qa is connected to input B for BCD count. 


ABSOLUTE MAXIMUM RATINGS (Ta=-20~+75°C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 


Input voltage 

Inputs T 1, T 2 

-0.5~ +5.5 

V 

Inputs Rdi, Rd2, Sd<9 )1 , Sd(9)2 

-0.5~ +15 

Vo 

Output voltage 

High level state 

-0.5~ Vcc 

V 

T opr 

Operating free-air ambient temperature range 


-20~+75 

°c 

T stg 

Storage temperature range 


-65~ +150 

°c 


RECOMMENDED OPERATING CONDITIONS ( Ta = — 20-h TB'C, unless otherwise noted ) 



ELECTRICAL CHARACTERISTICS (Ta=-20 ~+75 0 , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 Limits 1 

Unit 

Min 

Typ * 

Max 

V|H 

High-level input voltage 


2 



V 

ViL 

Low-level Input voltage 





V 

mm 

Input clamp voltage 

Vcc = 4.75V, ||c=-18mA 



-1.5 

V 


High-level output voltage 

Vcc=4.75V, V| = 0.8V 

Vi = 2V, Ioh=-400/uA 

m 

B 


V 

VOL 

Low-level output voltage 

Vcc =4.75V 

V| = 0.8V. V| = 2V 

IOL = 4mA(Note 2) 


0.25 

0.4 

V 

IOL=8mA(Note 3) 


0.35 

0.5 

V 

IlH 

High-level input current 

Rdi, Rd2, Sd(9)i, Sd(9)2 

Vcc = 5.25 V 

V| = 2.7V 



20 

aA 

tT 



40 

t7 



80 

tT 

Vcc = 5.25 V 

V| = 5.5V 



0.2 


tI 



0.4 

Rdi, Rd2, Sd(9)i, Sdo)? 

Vcc = 5.25V, V|=10V 



0. 1 

mA 

■ 

Low-level input current 

Rdi, Rd2, Sd(9)i, Sd(9)2 

Vcc = 5,25 V 

V| = 0.4V 



-0.4 

mA 

tT 



-2.4 

Ti 



-3.2 

los 

Short-circuit output current (Note 3) 

Vcc = 5.25V, Vo=0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note4) 


9 

15 

mA 


* : All typical values are at S/qc ~ 5V, Tg = 25°C. 

Note 2: Testing of output Qa should be conducted with input T 2 connected to output Qa- 

Note 3: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 4: l^c is measured with R 01 , Ro 2 inputs grounded following momentary connection to 4.5V, and T 1 , T 2 , Sqo)! and 80 ( 9)2 inputs grounded 
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DECADE COUNTER 


SWITCHING CHARACTERISTICS ( Vcc = 5V, Ta = 25”C, unless otherwise noted) 



Maximum clock frequency, from input Ti to output Qa 


Maximum clock frequency, from input Tj to output Qs 


Low-to-high-level, high-to-low-level output propagation 
time, from input T i to output Qa 


Low-to-high-level, high-to-low-level output propagation 
time, from input T i to output Qd 


Low-to-high-level, high-to-low-level output propagation 
time, from input T 2 to output Qb 


Low-to-high-output, high-to-low-level output propagation 
time, from input T 2 to output Qc 


Low-to-high-level, high-to-low-level output propagation 
time, from input T 2 to output Qd 


High-to-low-level output propagation time, from inputs 

Rdi. Rd 2 to outputs Qa, Qb, Qc, Qd 


Low-to-high-level output propagation time, from inputs 
Sd(9 )1 , Sd(9)2 to outputs Qa, Qd 


High-to-low-level output propagation time, from inputs 
Sd(9)i, Sd(9)2 to outputs Qb, Qc 


Note 5: Measurement circuit INPUT 
? 










DUT 


(.1) The pulse generator (PG) has the following characteristics: 

PRR = 1MHz, tr=6ns, tf=6ns, t„= 500ns, Vp = 3Vp.p, Zq = 500. 
(2 ) Cl includes probe and jig capacitance 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25°C , unless otherwise noted ) 


Symbol 

Parameter 

tw(TjH) 

Clock input T 1 high pulse width 

^wCTa H) 

Clock input T 2 high pulse width 

t w(Rd) 

Direct reset Rdi, Rd 2 width 

twfSo) 

Direct 9 set Sd( 9 )i, Sd(9 ) 2 pulse width 

tr 

Clock pulse rise time 

tf 

Clock pulse fall time 


Recovery time Rdi, Rd 2 to Ti, Ti 


Recovery time Sd(9)1 , Sd(9)2 to T i , T 2 



TIMING DIAGRAM (Reference l^el = 1.3V) 

^W(T,,T2H) 


Qa . Qb . Qc. Qo U 



Rdi , Rd2 


Sd(9) 1 , Sd(9) 2 



Qa ,Qb .Qc.Q d 


Sd(9)1 . Sd(9)2 
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DESCRIPTION 

The M74LS91P is a semiconductor integrated circuit 
containing an 8 -bit serial input-serial output shift register 
function. 

FEATURES 

• Synchronous serial input-serial ouptut 

• Positive edge-triggering 

• Qy and Q 7 outputs provided 

• Wide operating temperature range {Ta=—20~75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device contains 8 edge-triggered R-S-T flip-flops and 
the serial data input Dgi, Ds 2 and Dsi*Ds 2 represents 
the first-stage flip-flop data input. 

When Dsi and Ds 2 are both high and eight clock pulses 
are applied to clock input T, the high signal appears in Q 7 
and the low signal in Q7. When one or more of the inputs is 
low and the eight clock pulses are applied to T, the low 
signal appears in Q7 and the high signal in Q7. 

Data reading and shifting operations are performed when 
T changes from low to high. 

Either Dsi and Ds 2 should be set low and eight or more 
clock pulses should be applied to T in order for all the 8 
flip-flops to be set low. 


MITSUBISHI LSTTLs 

M74LS91P 


8-BIT SHIFT REGISTER 



FUNCTION TABLE (Notei) 



Note 1 tn ; Bit time before clock 


tn +8 ; Bit time after 8 clock pulses have been applied 
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8-BIT SHIFT REGISTER 


OPERATION TIMING DIAGRAM 


1 2 7 8 9 15 16 17 . 19 23 24 25 . 26 27 


□ si ' 032 n 

Q? 


- \— 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 '—t- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5- -i-7 


V| 

Input voltage 


-0.5- -1-15 


Vo 

Output voltage 

High-level state 

-0.5- Vcc 


Topr 

Operating free-air ambient temperature range 


-20- -1-75 

°c 

Tstg 

Storage temperature range 


-65--I-150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta=—20—l-75°C ■ unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VohS2.7V 

0 


-400 

uA 

lOL 

Low-level output current 

VolS0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS ( Ta = — 20 - + 75"C . unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 





ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 


Input clamp voltage 

Vcc = 4.75V. lrc=-18mA 



- 1 .5 

V 


High-level output voltage 

Vcc = 4.75V. V|=0.8V 

V| = 2V. loH= -400/rA 

2.7 

3.5 


V 

VoL 

Low-level output voltage 

Vcc = 4.76V 

V| = 0.8V.V| = 2V 

1 OL= 4mA 


0.25 

0.4 

V 

1 OL= 8 mA 


0.35 

0.5 

V 

IlH 

High-level Input current 

Vcc = 5.25V. V|=2.7V 



20 

aA 

Vcc = 5 25V. V| = T0V 



0.1 

mA 

l|L 

Low-level Input current 

Vcc = 5-25V. V|=0.4V 



- 0.4 

mA 

los 

Short-circuit output current 

Vcc=5.25V. Vo = 0V (Note2) 

-20 


- 100 

mA 

Icc 

Supply current 

.Vcc=5.25V (Note 3) 


12 

20 

mA 


* : All typical values are at Vcc= 5V, Ta= 25°C 
Note 2: All measurements should be done quickly. 

Note 3: Ice is nieasured with Dsi and Ds 2 at OV after 8 clock pulses have been applied to T 
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IVI74LS91P 

8-BIT SHIFT REGISTER 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta=25°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

1 Limits 

Unit 

Min 

Typ 

Max ' 

fmax 

Maximum clock frequency 

Cl = 15pF (Note 4) 

10 

60 


MHz 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input T to outputs 0?. ^ 


12 

40 

ns 

tpHL 


15 

40 

ns 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 Limits 





tw(T) 

Clock input pulse width 


25 

6 


ns 

tsu(Ds) 

Setup time Dsi, Ds 2 to T 


25 

7 


ns 

th(Ds) 

Hold time Dsi, Ds 2 to T 


6 



ns 


Note 4: Measurement circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 

PRR = 1MHz, tr= 6ns, tf=6ns, tw=500ns, Vp=3Vp.p, Zo=50f2. 

(2 ) Cl includes probe and jig capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 
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DESCRIPTION 

The M74LS92P is a semiconductor integrated circuit 
containing an asynchronous divide-by-twelve counter func¬ 
tion with direct reset inputs. 

FEATURES 

• Direct reset input provided 

• Usable independently as binary and divide-by-six counter 

• High-speed counting (fmax = 80MHz typical) 

• Wide operating temperature range (Ta= —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device is composed of independent binary and 
divide-by-6 counters. Clock input Ti and output Qa are 
employed for use as a binary counter while clock input T 2 
and Qb, Qc and Qd are employed for use as a divide-by-6 
counter. When employed as a divide-by-12 counter, Qa and 
T 2 are connected and by making Ti the input, the output 
appears in outputs Qa, Qb, Qc and Qd in accordance with 
the function table. The code appearing in the output is not 
pure binary code. Counting is performed when Ti and T 2 
are changed from high to low. 

The binary and divide-by-6 counters can be reset 
simultaneously by setting direct reset inputs Rdi and Rd 2 
high. For use as a counter, either Rq-i or Rq 2 or both set 
low. 
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FUNCTION TABLE (Noteii 



Note 1 [ : Transition from high to iow 

X : irreievant 


ABSOLUTE MAXIMUM RATINGS 

(Ta=—20~ + 75”C, unless otherwise noted) 



(1) Val id when Qa and T 2 are connected and T 1 is made the input 



RECOMMENDED OPERATING CONDTIONS ( Ta = — 20 —I- 7 5°C, u niess otherwise noted) 






Limits 





Min ' 

Typ 

Max 


Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

loH 

High-level output current 

VohS2.7V 

0 


-400 

uA 



VolS0.4V 

0 


4 

mA 



Vol^O.BV 

' 

0 


8 

mA 



ELECTRICAL CHARACTERISTICS (Ta =—20 -h75”C, unless otherwise noted) 


Symbol 

Parameter 

ViH 

High-level input voltage 

mam 

Low-level input voltage 

Vic 

Input clamp voltage 

VoH 

High-level output voltage 

VoL 

Low-level output voltage 

l|H 

High-level input current 

Rot . Rd2 

T2 

tt 



RDI . Rd2 

IlL 

Low-level input current 

R D1 . R D2 

TT 

TT 

los 

Short-circuit output current (Note 3) 

Icc 

Supply current 


Vcc= 4.75V. lic=-18mA 
Vcc=4.75V, V|=0.8V 
V| = 2V, Ioh=-400a(A 


Vcc= 4.75V 
V(=0.8V. Vi=2V 


Vcc=5.25V, Vo=0V 


Vcc= 5.25V (Note 4) 


* : All typical values are at Vqc= 5V; Ta = 25°C. 

Note 2: Testing of output Qa should be conducted with input Tj connected to output Qa, 

Note 3: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 4: Icc's measured with T 1 and Tg at OV after Rpi and R 02 have been set to OV from 4.5V. 
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SWITCHING CHARACTERISTICS ( Vcg = 5V , Ta =25°C. unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

-Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency, from input T, to output Qa 

Cl=15pF (Note4) 

_ 

32 

80 


MHz 

fmax 

Maximum clock frequency, from input Tj to output Qb 

16 

30 


MHz 

tPLH 

Low-to-high-level, high-to-low-level output 
propagation fime, from input t7 fo output Qa 


7 

16 

ns 

tPHL 


8 

18 

ns 

tPLH 

Low-to-high-level, high-to-low-level output 
propagation time, from input Ti to output Qp 


25 

48 

ns 

tpHL 


25 

50 

ns 

tpLH 

Low-to-high-level, high-to-low-level output 
propagation time, from input T 2 to output Qg 


7 

16 

ns 

tpHL 


8 

21 

ns 

tPLH 

Low-to-high-level, high-to-low-level output 
propagation fime, from input T 2 to output Qc 


8 

16 

ns 

tpHL 


10 

21 

ns 

tpLH 

Low-to-high-level, high-to-low-level output 
propagation time, from input T 2 f° output Qq 


15 

32 

ns 

IPHL 


15 

35 

ns 

tpHL 

High-to-low-level output propagation time, from 
inputs Roi. Rd 2 to outputs Qa, Qb, Qc, Qd 


1 7 

40 

ns 


Note 4: Measurement circuit 


INPUT Vcc OUTPUT 



The pulse generator (PG) has the following characteristics: 
PRR = IMNz.'tr = 6ns, tf = 6ns, = 500ns, 

Vp = 3Vp.p, Zo = 50n. 

Cl includes probe and jig capacitance 


TIMING REQUIREMENTS ( Vcc= 5V , Ta = 25°C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

IwfTjH) 

Clock input T 1 high pulse width 


15 

6 


ns 

tw(TlH) 

Clock input T 2 high pulse width 


30 

1 7 


ns 

1 w(Rd) 

Direct reset Rqi , Rd 2 pulse width 


15 

5 


ns 

tr 

Clock pulse rise time 



500 

100 

ns 

tf 

Clock pulse fall time 



200 

100 

ns 

trecfRn) 

Recovery time Rqi , R 02 to Tj, TJ 


25 

8 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 



Rdi, RD2 

. tw(RD) 

r 


rtrec.| 1 

Tu T? 


Qa, Qb, Qc, Qd 
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DESCRIPTION 

The M74LS93P is a semiconductor integrated circuit 
containing an asynchronous 4-bit binary (hexadecimal) 
counter function with direct reset inputs. 

FEATURES 

• Direct reset inputs provided 

• Usable independently as binary and octal counter 

• High-speed counting (fmax =60MHz typical) 

• Wide operating temperature range 1 X 3 = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device is composed of independent binary and octal 
counters. Clock input Ti and output Qa are employed for 
use as a binary counter while clock input T 2 and Qb, Qc 
and Qd are employed for use as an octal counter. When 
employed as a hexadecimal counter, the pure binary code 
output appears in the Qa, Qb, Qc and Qd outputs by 
connecting Qa and Tj and making Tj the input. Counting 
is performed when Tj and Tj change from high to low. 

The binary and octal counters can be reset simultane¬ 
ously by setting direct reset inputs Rdi or Rd 2 , high. 
For use as a counter, either Rdi or Rd 2 , or both, is set 
low. 

Also provided is the M74LS293P with the same func¬ 
tions and electrical characteristics. Its GND positioning at 
pin 7 enables easy mounting. 


PIN CONFIGURATION (TOP VIEW) 


CLOCK INPUT 


DIRECT 

RESET 

INPUT 



*- Ti CLOCK INPUT 
NC 
— Qa ] 

OUTPUTS 

—*■ Qd j 

GND 

—* Qb 1 

[outputs 

-Qc 


Outline 14P4 nc : no connection 


BLOCK DIAGRAM 

outputs 


Qa Qb Qc Qd Vcc 



GND 
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FUNCTION TABLE <Notei) 


Note 1 J, : Transition from high to iow 
X : i rrelevant 


T 

Rdi 

RD2 

Oa 

Ob 

Oc 

Od 1 

X 

H 

H 

L 

L 

L 

H9i< 

i 

L 

H 

Count 

i 

H 

L 

Count 

i 

L 

L 

Count 


Count number 


12 


14 


15 


Qa 


H 


Qb 


H 


H 


Qc 


H 


H 


Valid when and T 2 are connected and Tj is made the input 

ABSOLUTE MAXIMUM RATINGS (Ta = —20~ + 75”C , unless otherwise noted) 


Od 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 

Vi 

Input voltage 

Inputs Ti , T 2 

-0.5~-l-5.5 

V 

Inputs Rdi, Rd 2 

-0.5~ + 15 

Vo 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~+75 

°C 

Tstg 

Storage temperature range 


-65~-H150 

“C 


RECOMMENDED OPERATING CONDITIONS (Ta = —20'—l-TSt, unless otherwise noted) 
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ELECTRICAL CHARACTERISTICS (Ta = — 20~ + 75‘C , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ « 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc=4.75V, Iic = - 18mA 



- 1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75V, V|=0.8V 

V| = 2V, Ioh=-400^A 

m 

m 


V 

VoL 

Low-level output voltage 

Vcc =4.75 V 

V|=0.8V, V| = 2V 

IOL=4mA (Note 2) 


0.25 

0.4 

V 

IOL = 8mA(Note 2) 


0.35 

0.5 

V 

■ 

High-level input current 

Rdi. Rd2 

Vcc = 5.25 V 

V|=2.7V 



20 

aA 

Ti, r-2 



40 

Tl, Tz 

Vcc = 5.25V, V| = 5.5V 




mA 

Rdi, Rd2 

Vcc = 5.25V. V|=10V 



0.1 

mA 

■ 

Low-level input current 

Rdi, Rd2 

Vcc=5.25V 

V| = 0.4V 



- 0.4 

mA 

tt. 



- 2.4 

1^2 



- 1.6 

los 

Short-circuit output current (Note 3) 

Vcc=5.25V, Vo= 0 V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note 4) 


9 

15 

mA 


♦ : All typical values are at Vqq = 5V, Ta=25°C. 

Note 2; Testing of output Qa should be conducted with input T 2 connected to output Qa 

Note 3: All measurements should be done quickly and not more than one output shoudi be shorted at a time. 

Note 4: Icc 'S measured with Tj andT^ at OV after Rq, and Rq 2 have been set to OV from 4.5 V. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25”C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

typ 


fmax 

Maximum clock frequency, from input T 1 to output Qa 

Cl=15pF (Notes) 

32 



MHz 

fmax 

Maximum clock frequency, from input T 2 to output Qb 

16 

35 


MHz 

T) 

r 

X 

Low-to-high-level, high-to-low-level output 
propagation time, from input T 1 to output Qa 


7 

16 

hs 

tpHL 


8 

18 

ns 

X 

CL 

Low-to-high-level, high-to-low-level output 
propagation time, from input T 2 to output Q 0 


28 

70 

ns 

IpHL 


28 

70 

ns 

tpLH 

Low-to-high-level, high-to-low-level output 
propagation time, from input T 2 to output Qc 


7 

16 

ns 

tpHL 


8 

21 

ns 

tpLH 

Low-to-high-level, high-to-low-level output 
propagation time, from input T 2 to output Qc 


15 

32 

ns 

tpHL 


15 

35 

ns 

IpLH 

Low-tO'high-level, high-to-low-level output 
propagation time, from input Ti to output Qd 


22 

51 

ns 

X 

Q. 


22 

51 

ns 

tpHL 

High-to-low-level output propagation time, from 
inputs Rdi, Rd 2 to outputs Qa. Qe. Qc, Qd 

■ 

1 7 

40 

ns 


Note 5; Measurement circuit 


INPUT Vcc OUTPUT 




OUT 

PG 




1 

1_ 

_ 




Tp- 77T 


(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MNz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zo = 5on. 

(2) Cl includes probe and jig capacitance 
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TIMING REQUIREMENTS (Vcc = 5V, Ta = 25'’C, unless otherwise noted) 
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DESCRIPTION 

The M 74 LS 95 BP is a semiconductor integrated circuit 
containing a 4 -bit serial/parallel input-serial/parallel output 
shift register function. 

FEATURES 

• Synchronous serial/parallel input-serial/parallel output 

• Right shift function 

• Left shift function available with external connection 

• Mode control input provided 

• Special right and left shift inputs provided 

• Wide operating temperature range (73= — 20 ~-h 75 °C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 



OUTPUTS 


RIGHT SHIFT 
CLOCK INPUT 
LEFT SHIFT 
CLOCK INPUT 


FUNCTIONAL DESCRIPTION 

This device is usable as a serial input-serial/parallel output 
and parallel input-serial/parallel output shift register with 
the mode control input M/C signal. When M/C is kept at 
low, the serial data are applied to serial data input Ds and 
the clock pulse is applied to right shift clock input Tr, the 
serial data are shifted sequentially into outputs Qo~Q3 in 
synchronization with the clock pulse. When M/C is kept at 
high, the parallel data are applied to parallel data inputs 
Do~D 3 and the 1-bit clock pulse is applied to left shift 
clock input Tl, the signals Do~D3 appear in outputs 
Qo~Q 3 respectively. When Tr and Tl change from high to 
low, the right shift or parallel data reading operation is 
performed. When M/C is kept in high, Q3 is connected to 
□2,02 to Di and Qj and Dq, the serial data are applied to 
D3 and the clock pulse is applied to Tu, the device 
functions as a left shift register. Care should be taken when 


Outline 14P4 


switching the M/C signal since the output changes in 
accordance with the status of Tr and Tu- Refer to the 
function table. 


BLOCK DIAGRAM 

OUTPUTS 


Qo 0 i O2 Q3 Vcc 
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FUNCTION TABLE (Note 1) 



Note 1 . i : Transition from high to low (negative edge trigger) 

I : Transition from low to high (positive edge trigger) 

QO : Level of Q before the indicated steady-state input conditions were established 
* : Cannot be predicted 
X I Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = —20—l-75"C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~+7 

V 

Vi 

Input voltage 


-0.5~ -t-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


- 20 ~-1- 75 

°C 

Tstg 

Storage temperature range 


-65-4-160 

•c 


RECOMMENDED OPERATING CONDITIONS (Ta= — 20—l-75°C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

■9 

Max 

Vcc 

Supply voltage 

4.75 

B 


V 

lOH 

High-level output current 

Voh^2.7V 

0 

B 



loL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = —20—l-75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 


High-level input voltage 


2 



V 


Low-level input voltage 




00 

o 

J 

V 


Input clamp voltage 

Vcc= 4.75V, l|c=-18mA 



-1.5 

V 


High-level output voltage 

Vcc = 4.75V, V|=0.8V 
i V|=2V. Ioh=-400/^A 

B 

B 

J 


VOL 

Low-level output voltage 


IOL=4mA 


0.25 


V 

IOL = 8mA 




V 

IlH 

High-level input current 

M/C 

Vcc = 5.25V, V|=2.7V 



i 20 . J 


M/C 




M/C 

Vcc = 5-25V. V|=10V 





M/C 





Low-level input current 

M/C 

Vcc=5.25V. V|=0.4V 



-0.4 


M/C 



-0.8 

1 'os 1 

Short<ircuit output current (Note 2) 

Vcc = 5.25V. Vo = 0V 






Supply current 

Vcc = 5.25V (Note 3) 


13 


■BOH 


* : All typical values are at Vcc=5V, Ta=25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 3: Ice is measured with Do~D 3 at OV, Ds open and M/C at 4.5V after Tr and Tl have been set from 3V to OV. 
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SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 Limits 

Unit 

Min, 

Typ 

Max 

fmax 

Maximum clock frequency 

CL=15pF (Note 4) 

25 

50 


MHz 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Tr, Ti_ to outputs Oo ~ Qs 


14 

27 

ns 

tPHL 


14 

32 

ns 


Note 4: Measurement circuit 


INPUT, Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tj = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 50S2. 

(2| Ci_ includes probe and jig capacitance 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw(T) 

Clock input T high pulse width 


25 

8 


ns 

tf 

Clock input Tfalltime 



350 

100 

ns 

tsu(D) 

Setup time Dto T 


20 

0 


ns 

tsu(M/CL) 

Setup time M/C low to T 


20 

14 


ns 

tsu(M/CH) 

Setup time M/C high to T 


20 

0 


ns 

th(D) 

D hold time to T 


10 

2 


ns 

th (M/CL) 

Hold time M/C low to T 


10 

2 


ns 

th (M/CH) 

Hold time M/C high to T 


10 

-13 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 




Note 5: The shaded areas indicate when the input is permitted to change for predictable output performance. 
The arrows on the shaded areas indicate the direction for when the input is permitted to change. 
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DESCRIPTION 

The M74LS96P is a semiconductor integrated circuit 
containing a 5-bit serial/parallel input-serial/parallel output 
shift register function. 

FEATURES 

• Positive edge-triggering 

• Right shift function 

• Asynchronous parallel input provided 

• Direct reset input provided 

• Wide operating temperature range (Ta= —20~-i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This 5-bit shift register is composed with 4 R-S-T flip-flops 
and it functions as a serial/parallel inpput-serial/parallel 
output shift register. 

For use as a serial input-serial/parallel output shift 
register, the load input LOAD or parallel data inputs 
Sdo~Sd4 are kept in high and the data are applied to the 
serial data input Ds. When a clock pulse is applied to clock 
input T with Ds in high, the high signal is shifted 
sequentially to Qq, Qj ... Q 4 . Shifting is performed when T 
changes from low to high. When the serial data are applied 
to Dso~Sd4 3 rid LOAD is set high, the Sdo~Sd4 signals 
appear in Qo~Q 4 respectively irrespective of T. 

When direct reset input Rd is set low, Qo~Q 4 are set 
low if LOAD is low irrespective of the other input signals. 

When LOAD is high, parallel reading takes precedence, 
and the Sdo~Sd 4 signals appear in Oo~Q 4 . 
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FUNCTION TABLE (Note d 

SERIAL INPUT-PARALLEL OUTPUT 



tn 







Ds 

L 

H 

L 

H 

L 

H 


Qo 

* 

L 

H 

L 

H 

L 


Qi 

* 

* 

L 

H 

L 

H 

im 

Q2 

* 

* 

* 

L 

H 

L 


Q3 

* 

* 

* 

* 

L 

H 


Q4 

* 

* 

:*e 

SK 

* 

L 



Notel: For use as a serial input-parallel output, LOAD, Sop, Sqi, Sq 2 , Spa and 
Sq 4 are all kept at low and RD is kept at high, 
tn: Bit time prior to clock 
tn-n : Bit time after application of 1 clock pulse 
tn-r 6 : Bit time after application of 6 clock pulses 
♦ : Cannot be predicted 


PARALLEL INPUT-PARALLEL OUTPUT 


LOAD 

Sd(n) 

Rd 

Q(N) 

L 

L 

L 

L 

L 

L 

H 

QO 

L 

H 

L 

L 

L 

H 

H 

QO 

H 

L 

L 

L 

H 

L 

H 

QO 

H 

H 

L 

H 

H 

H 

H 

H 


Note 2; For use as a parallel input-parallel output, Rp is first set low and kept at high. 
The parallel input data are input into Sdo~S 04 . 

The data are read when LOAD is high and they simultaneously appear in the 
outputs. Rq is usually kept at high and LOAD at low. 

The "N" in Sd(n] refers to 0, 1,2, 3, 4. 

Q° is the level of Q before the indicated steady-state input conditions were 
established. 


OPERATION TIMING DIAGRAM 
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LOAD 
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ABSOLUTE MAXIMUM RATINGS (Ta= —20—I-7510, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -t-7 

V 

V| 

Input voltage 


-0.5~ -f 15 

V 

Vo 

Output voltage 

High-level output 

-0.5~Vcc 

V 


Operating free-air ambient temperature range 


-20~ -P75 

■c 

I Tstg 

Storage temperature 


-65~-t-150 

■c 


RECOMMENDED OPERATING CONDITIONS (Ta = —20~ + 75“C, unless otherwise noted ) 



Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

1 OH, 

High-level output current 

VohS2.7V 

0 


-400 

aA 

1 OL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20-1- 75^^. unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 


. Min 

Typ * 

Max 

V|H 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc=4.75V, lic=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, V| ==0.8V 

V| =2V, Ioh=-400aA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

IOL=4mA 


0.25 

0.4 

V 

V| =0.8V, Vi =2V 

IOL=8mA 


0.35 

0.5 

V 



LOAD 

Vcc= 5.25V 




100 


IlH 

High-level input current 

Other inputs 

Vi =2.7V 




20 

LOAD 

Vcc= 5.25V 




0.5 

mA 



Other inputs 

Vi = 10V 




0.1 


Low-level input current 

LOAD 

Vcc= 5.25V 




-2.0 



Other inputs 

Vi =0.4V 




-0.4 

los 

Short-circuit output current (Note 3) 

Vcc= 5.25V, Vo= 0 V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc= 5.25V (Note 4) 


12 

20 

mA 


* : All typical values are at Vcc=5V, Ta=25°C. 

Note 3: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 4: Icc is measured with Rq at OV and all the other inputs at 4.5\/. 


SWITCHING CHARACTERISTICS (vcc = 5V, Ta = 25't), unless otherwise noted) 
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M74LS96P 

5-BIT SHIFT REGISTER 


Note 5: Measurement circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq " 5on. 

(2 ) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc=5V, Ta=25”C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw(T) 

Clock input T pulse width 


20 

5 


ns 

tw(SD) 

Parallel data input pulse width 


30 

5 


ns 

tw(FtD) 

Direct reset pulse width 


30 

5 


ns 

tsu(Ds) 

Setup time Ds to T 


30 

3 


ns 

th(Ds) 

Hold time Ds to T 


5 

-1 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 




Note 6: The shaded areas indicate when the input is permitted to change for 
predictable output performance. 
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M74LS107AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOPS WITH RESET 


DESCRIPTION 

The M74LS107AP is a semiconductor integrated circuit 
containing 2 J-K negative edge-triggered flip-flop circuits 
with discrete terminals for clock input T, J and K inputs 
and direct reset input Rq. 

FEATURES 

• Negative edge-triggering 

• Independent input/output terminals for each flip-flop. 

• Direct reset input 

• Q and Q outputs 

• Wide operating temperature range (T 3 = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

J and K signals are read when T is "H". When T changes 
from "H" to "L", Q and Q transit with the J and K 
signals to the states described in the function table. By 
setting Rd in “L" state, Q and Q become "L" and "H", 
respectively, irrespective of the states of the other input 
signals. For use as a J-K flio-flop, keep Rq in the "H” state. 
M74LS107AP is the same as M74LS73AP except for pin 
configuration. 



FUNCTION TABLE (Note 1) 


T 

Rd 

J 

K 

Q 

Q 

X 

L 

X 

X 

L 

H 

i 

H 

H 

H 

T oggle | 

1 

H 

L 

H 

L 

H 

i 

H 

H 

L, 

H 

L 

i 

H 

L 

L 

QO 

QO 

H 

H 

X 

X 

qo 

qo 


Notel: I ; transition from high to low-level 


X ( irrelevant 

QO : level of Q before the indicated steady-state input conditions were 
established. 

^ : level of Q before the indicated steady-state input conditions were 
established. 

Toggle : complement of previous state with J. transition of outputs 
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M74LS107AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOPS WITH RESET 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 —I-75X:, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vec 

Supply voltage 


-0.5~ -1-7 

V 

V| 

Input voltage 


-0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

-0.5- Vec 

V 

Topr 

Operating free-air ambient temperature range 


-20- -1-75 

°C 

fstg 

Storage temperature range 


,-65~ -P 150 

V 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 — + 1S°C , unless otherwise noted) 


Symbol 

Parameter 


H 




Vcc 

Supply voltage 

HQ 




i OH 

High-level output current 

VohS2.7V 





1 OL 

Low-level output current 

Vol^0.4V 



4 


VoL^O.SV 

0 


8 



ELECTRICAL CHARACTERISTICS (Ta = —20 —(-75”C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V, lic=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75V, V| = 0.8V 

V| = 2V ,loH=-400^iA 

2.7 

3.4 


V 

VOL 

Low-level output current 

Vcc = 4.75 V 

V| = 0.8V, V| = 2V 

IOL = 4mA 


0.25 

0.4 

V 

IOL = 8mA 


0.35 

0.5 

V 

l|H 

High-level input current 

J, K 

Vcc = 5.25 V 

V| = 2.7V 



20 

aA 

Rd 



60 

T 



80 

J, K 

Vcc = 5.25 V 

V|=10V 



0. 1 

mA 

Rd 



. 0.3 

T 



0.4 

IlL 

Low-level input current 

J, K 

Vcc = 5.25V 

V| = 0.4V 



-0.4 

mA 

Rd t 



-0.8 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V. Vo= OV 

-20 


- 100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note 3) 


4 

6 

mA 


♦ All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
Note 2: Ice is measured with Q and Q outputs high in turn. At the time of measurement, T input is grounded. 


SWITCHING CHARACTERISTICS (Vec = 5 V, Ta = 25°C , unless otherwise noted ) 
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IVI74LS107AP 


DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOPS WITH RESET 


Note 4: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns> t^ = 500ns, 

Vp = 3Vp.p, Zq = 500 

(2 ) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS ( Vcc = 5 V, Ta = 25”C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 


Max 

tw(TH) 

Clock input T high pulse width 


20 

12 , 


ns 

tw(BD) 

Direct reset input Rq pulse width 


25 

4 


ns 

tr 

Clock rise time 





ns 

tf 

Clock pulse fall time 



900 

100 

ns 

tsU(H) 

Setup time high J, K to T 


20 

9 


ns 

tsU(L) 

Setup time low J, K to T 


20 

10 


hs 

th(H) 

Hold time high J, K to T 


0 

- 8 


ns 

th(L) 

Hold time low J, K to T 



- 5 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 

tsu(L) th(L) tsU(H) th(H) tw(Bo) 




Note 5: The shaded areas indicate when the input is permitted to change for predictable output performance. 


APPLICATION EXAMPLE 
2bit shift register 



data input 


o 


CLOCK INPUT 


Qo 


Qi 




Note 6: Output switching characteristics may not satisfy the ratings if the 
clock signal is applied without observing the set-up time. 
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M74LS109AP 

DUAL J-K POSITIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET 


DESCRIPTION 

The M74LS109AP is a semiconductor integrated circuit 
containing 2 J-K positive edge-triggered flip-flop circuits 
with discrete terminals for clock input T, inputs J and 1<, 
and direct set and reset inputs Sq and Rq. 

FEATURES 

• Positive edge-triggering 

• Each flip-flop can be used independently 

• Direct set and reset inputs 

• J and K inputs 

• Q and Q outputs 

• Wide operating temperature range (Tg = —20~-t-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


FUNCTIONAL DESCRIPTION 

When T changes from low to high, the J and K signals 
immediately before the change emerge in outputs Q and Q 
in accordance with the function table. By using Sp and Rq, 
this 1C can be made into a direct R-S flip-flop. When both 
Sd and Rq are low, Q = Q = high. However, when both of 
them change to high at the same time, the status of Qand 
Q cannot be anticipated. For use as a J-K flip-flop,^ and 
Rd must be kept in high. By connecting J and K, this 1C 
can be used as a D-type flip-flop. 


Note 1 t : Transition from low to high-level (positive edge trigger) 

; Level of Q before the indicated steady-state input conditions were 
established. 

Q® i Level of Q before the indicated steady-state input conditions were established. 
Toggle i complement of previous state with t transition of output 
X : Irrelevant 

* '• Q = Q = high when Sd = Rd = low and so when both Sq and Rp are 
set high, the status of Q and Q cannot be anticipated. 


FUNCTION TABLE (Note 1) 









Sd 

Rd 

T 

J 

K 

0 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

. L 

L 

X 

X 

X 

H* 

H» 

H 

H 

L 

X 

X 

Q® 


H 

H 

T 

L 

L 

L 

H 

H 

H 

t 

H 

L 

Toggle | 

H 

H 

T 

L 

H 

QO 

QO 

H 

H 

T 

H 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


DIRECT _ 

RESET IRd 
INPUT 



OUTPUTS 



Vcc 

DIRECT 
2R5 ^^SET 
INPUT 

2J I 

I INPUTS 

2K J 

2T CLOCK INPUT 

_ DIRECT 
2Sd set INPUT 

20 1 

i OUTPUTS 


Outline 16P4 


LOGIC DIAGRAM (EACH FLIP-FLOP) 



1 OUT 
[ PUT 


ABSOLUTE MAXIMUM RATINGS (Ta = —20—l-75'C, unless othepwise noted ) 


1 Symbol 

Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


-0.5~ -1-7 

V 

V| 

Input voltage 


-0,5~-L5.5 

V 

Vo 

Output voltage 

High-level state 

— 0,5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20- -L75 


Tstg 

Storage temperature range 


-65- + 150 

V 
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M74LS109AP 

DUAL J-K POSITIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET 


RECOMMENDED OPERATING CONDITIONS (Ta = —20—I- TS'C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

1 OH 

High-level output current 

VohS2.7V 

■1 


-400 

aA 

lOL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS da = — 20~ + , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc= 4.75V, he = —18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, V| = 0.8V 

V|= 2 V. loH= —400/zA 

D 



V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V| = 0.8V, V|= 2 V 

IOL= 4 mA 


0.25 

0.4 

V 

IOL== 8 mA 


0.35 

0.5 

V 


High-level input current 

J. K. T 

Vcc = 5.25V. Vi =2.7V 





So, Rd 



40 

J. K, T 

Vcc = 5.25V, Vi =10V 





So, Rd 




IlL 

Low-level input current 

J, K, T 

Vcc = 5.25V. Vi =0.4V 





Sd, Rd 




los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo= 0 V 





Icc 

Supply current 

Vcc =5.25V, (Note 3) 


4 

^Kl 

■■QH 


♦ ; All typical values are at Vcc= 5 V, Ta = 25'C 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 3: The supply current should be measured with Q and Q alternately set high and with T set low during actual measurement. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25'C, unless otherwise noted ) 



Parameter 

Test conditions 

Limits 

Unit 

Min 


Max 


Maximum clock frequency 


25 

mm 



tPLH 

Low-to-high-level, high-to-low-level output propagation 

Cl = 15pF (Note 4) 




ns 


time, from T to Q, Q 



12 

mm 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 



11 

25 

ns 

tPHL 

time, from Sq_ Rq to Q, Q 





ns 


Note 3: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p,Zo = 50n. 

(2) C[_ includes probe and jig capacitance. 
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M74LS109AP 

DUAL J-K POSITIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET 


TIMING REQUIREMENTS (Vcc=5V, Ta = 25'C. unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw (TH) 

Clock input T high pulse width 


25 

11 


ns 

t w (So.Ro) 

Direct set, reset pulse width 


25 

4 


ns 

tsu(H) 

Setup time high to T 


20 

19 


ns 

tsu(L) 

Setup time low to T 


20 

7 


ns 

th(H) 

Hold time high to T 


5 

-2 


ns 

th(L) 

Hold time low to T 


5 

-16 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 


tsu(L)th(L) tsu(H)th(H) 




Note 4: The shaded areas indicate when the input is permitted to change for pre¬ 
dictable output performance. 

APPLICATION EXAMPLE 

Typical circuit for converting asynchronous signal into synchronous signal and rise/fall differential circuit 



Switching period Switching period 

D 

T 

Synchronous signal A 



Sycnronous signal B 
(after clock from A| . 

Rise differential signal 
Yi 

Fall differential signal 
Y2 


Note 5: The waveforms indicated by the dotted lines apply when reading with the next clock without observing the set-up time to T. 
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M74LS112AP 

DUAL l-K NEGATIVE EDGE-TRIGGERED FLIP FLOPS WITH SET AND RESET 


DESCRIPTION 

The M74LS112AP is a semiconductor integrated circuit 
containing 2 J-K negative edge-triggered flip-flop circuits 
with discrete terminals for clock input T, J and K inputs 
and direct set and reset inputs Sp and Rp- 

FEATURES 

• Negative edge-triggering 

• Independent input/output terminals for each flip-flop. 

• Direct set and reset inputs 

• Q and Q outputs 

• Wide operating temperature range (Ta= -20 ~ +75°C) 


APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

J and K signals of are read, while T is high. When T 
changes from high to low, the signals of J and K 
immediately before the change appear in outputs Q and Q 
in accordance with the function table. By using Sp and Rp, 
this 1C can be made into an direct R-S flip-flop. When 
both Sp and Rp are low, Q = Q = high. However, when 
both of them changed to high at the same time, the status 
of Q and Q cannot be anticipated. For use as a J-K flip-flop, 
keep Sp and Rp high. M74LS112AP is the same as 
M74LS76AP except for pin configuration. 

Notel: J, : transition from high to low-level 
^ X : irrelevant 

♦ • Q = Q = high when Sq = Rq = low and so when both Sq and Rq are 
set high, the status of Q and Q cannot be anticipated. 
qO : level of Q before the indicated steady-state input conditions were established. 
QO : level of Q before the indicated steady-state input conditions were established. 
Togple ; complement of previous state with i transition of outputs 


BLOCK DIAGRAM (EACH FLIP FLOP) 



T 

CLOCK INPUT 


PIN CONFIGURATION (TOP VIEW) 


ICLOCK INPUT lT —> pT 
IK ^[7 


INPUTS 


DIRECT 
SET INPUT 


iro-E 
IQ ^ E 
1Q-E 
2Q ^ E 

GND E 


"W 


K RoO 
^T 

J $D ^ 


Lj i|— 1 


“-qT 

K RpO 




Vcc 


DIRECT 

RESET 

INPUTS 


1 

IRd 
2Rd 

i^<-2T CLOCK INPUT 

iU -2K 

23 

i 3 


2J 
2SB 

IT] -*• 2Q OUTPUT 


DIRECT 
SET INPUT 


Outline 16P4 


FUNCTION TABLE (Noteii 


T 

Sd 

Rd 

J 

K 

Q 

Q 

X 

L 

H 

X 

X 

H 

L 

X 

H 

L 

X 

X 

L 

H 

X 

L 

L 

X 

X 

H* 

H* 

i 

H 

H 

H 

H 

Toggle 

i 

H 

H 

L 

H 

L 

H 

i 

H 

H 

H 

L 

H 

L. 

2 

H ' 

H 

L 

L 

QO 

QO 

H 

H 

H 

X 

X 

QO 

■qo 


2-118 


A MITSUBISHI 
ELECTRIC 









MITSUBISHI LSTTLs 

IVI74LS112AP 


DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOPS WITH SET AND RESET 


ABSOLUTE MAXIMUM RATINGS (Ta = —20-l-75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ +7 

V 

V| 

Input voltage 


-0.5~ 4-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5 — Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~+75 

“C 

Tstg 

Storage temperature range 


-'65-+ 150 

'C 


RECOMMENDED OPERATING CONDITIONS (Ta — — 20 — + 75°C , unless otherwise noted) 



Parameter 

Limits 

Unit 

Min 

Typ 

Max 


Supply voltage 

4.75 

5 

5.25 

V 


High-level output current 

VohS2.7V 

0 


-400 

aA 


Low-level output current 

Vol^0.4V 

0 


4 

mA 

VoL^O.SV 



00 

mA 


ELECTRICAL CHARACTERISTICS (Ta = —20 —h 75°C. unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V, I(c= —18mA 



-1 .5 

V 

VoH 

High-level output voltage 

Vcc = 4.75V, V| = 0.8V 

V| = 2V. loH= -400 aA 

2 .7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V| = 0.8V. V| = 2V 

Iql =4mA, 


0.25 

0.4 

■V 

Iql =8 mA 


0.35 

0.5 

V 

l|H 

High-level input current 

J.K 

Vcc = 5.25V. V|=2.7V 



20 

aA 

So, Rd 



60 

T 



80 

J , K 

Vcc = 5.25V. V|=10V 



0.1 

mA 

So, Rd 



0.3 

T 



0.4 

IlL 

Low-level input current 

J.K 

Vcc = 5.25V. V| = 0.4V 



-0.4 

mA 

Sd, Ro t 



-0.8 

los 

Short-circuit output current (Note 3) 

Vcc = 5.25V. Vo = 0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note 4) 


4 

6 

mA 


* All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: Sq and Rq should not both be set to 0.4V simultaneously. 

Note 3: All measurements should be done quickly, and not more than one output should be shorted at a time. 
Note 4: Icc is measured with the 0 and Q outputs high in turn. At the time of measurement, T input is grounded. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C, unless otherwise noted) 
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M74LS112AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOPS WITH SET AND RESET 


Note 4: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp=3Vp.p, 2o = 50n 

(2 ) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 




20 

12 


ns 

twCSo.Rp) 

Direct set and reset inputs So, Rq pulse width 


25 

4 


ns 

tr 

Clock rise time 



650 

100 

ns 

tf 

Clock pulse fall time 



900 

100 

ns 

tsU(H) 

Setup time high J , K to T 


20 

12 


ns 

tsu(L) 

Setup time low J , K to T 


20 

12 


ns 

th(H) 

Hold time high J , K to T 


0 

- 10 


ns 

th(L) 

Hold time low J , K to T 


0 

- 6 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 




Note 5: The shaded areas indicate when the input is permitted to change for 
predictable output performance. 
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M74LS113AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET 


DESCRIPTION 

The M74LS113AP is a semiconductor integrated circuit 
containing 2 J-K negative edge-triggered flip-flop circuits 
with discrete terminals for clock input T, inputs J and K 
and direct set input Sq. 

FEATURES 

• Negative edge-triggering 

• Each flip-flop can be used independently 

• Direct set input 

• Q and Q outputs 

• Wide operating temperature range (Ta = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

While T is high, signals J and K are put in the read-in state, 
and when T changes from high to low, the J and K signals 
immediately before the change emerge in outputs Q and Q 
in accordance with the function table. By setting So low, Q 
and Q are set low and high respectively irrespective of the 
status of the other input signals. For use as a J-K flip-flop, 
Sd must be kept high. 

The only difference in functions from M74LS112AP is that 
this 1C has no RD input. 



T 

So 

J 

K 

0 

0 

X 

L 

X 

X 

H 

L 

i 

H 

H 

H 

Toggle 

i 

H 

L 

H 

L 

H 

1 

H 

H 

L 

H 

L 

1 

H 

L 

L 

QO 


H 

H 

X 

X 

Q° 



Note 1 i - Transition from high to low-level (negative edge trigger) 

X ■ Irrelevant 

qO ; level of Q before the indicated steady-state input conditions were established. 
^ : level of Q before the indicated steady-state input conditions were established. 
Toggle f complement of previous state with i transition of outputs 


BLOCK DIAGRAM (EACH FLIP-FLOP) 



T 

CLOCK INPUT 


A MITSUBISHI 
ELECTRIC 


2-121 









MITSUBISHI LSTTLs 

M74LS113AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20-1- 75”C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5--1-7 

V 

Vi 

Input voltage 


-0.5~ -L15 

V 

Vo 

Output voltage 

High-level state 

— 0.5~ Vcc 

V 


Operating free-air ambient temperature range 


-20~-t-75 

"C 

Tstg 

Storage temperature range 


-65~-P150 

"C 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20~ + 75’C, unless otherwise noted ) 



Parameter 

Limits 

Unit 

mom 

Typ 

Max 


Supply voltage 

on 

5 


V 

mQH 

High-level output current 

Voh^2.'7V 




aA 

B 

Low-level output current 

VolS0.4V 



4 


Vol^O.BV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta= — 20 —I- 75”C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

Vih 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V. !ic = -18mA 



-1.5 

V 

Voh 

High-level output voltage 

Vcc=4.75V. V| = 0.8V 

\/(=2V, loH=“400/iA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

Vi=0.8V. V|=2V 

lOL =4mA 


0.25 

0.4 

V 

Iql =8mA 


0.35 

0.5 

V 

l|H 

High-level input current 

J.K 

Vcc=5.25V. V|=2.7V 



20 

aA 

Sd 



60 

T 



80 

J.K 

Vcc=5.25V. V|=10V 



0.1 

mA 

So 



0.3 

T 



0.4 

'IL 

Low-level input current 

J.K 

Vcc=5.25V. V|=0.4V 



-0.4 

mA 

T 



-0.8 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo=0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note3) 


4 

6 

mA 


; All typical valuesareat Vcc = 5V. Ta = 25°C 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 3: Supply current measurements should be done with Q and Q set alternately high and T should be set low during actual measurement. 


SWITCHING CHARACTERISTICS ( Vco = 5V, Ta = 25“C , unless otherwise noted ) 
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IVI74LS113AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET 


Note 4: Measurement circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, = 500ns, 

Vp = 3Vp.p, Zq = 50Ji. 

(2 ) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS ( Vcc^ 5V , Ta =25°C . unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 



Typ 


tw(TH) 

Clock input T high pulse width 



13 


ns 

1 w(sB) 

Direct set pulse width 


25 

10 

_J 

ns 

tr 

Clock rise time 





ns 

tf 

Clock fall time 





ns 


Setup time high J , K to T 


20 

9 

mm 

ns 


Setup time low J , K to T 





ns 


Hold time high J , K to T 


0 



ns 


Hold time low J , K to T 


0 

-5 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 




Note 5: The shaded areas indicate when the input is permitted to change for 
predictable output performance. 
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M74LS114AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET, 

COMMON RESET, AND COMMON CLOCK 


DESCRIPTION 

The M74LS114AP is a semiconductor integrated circuit 
containing 2 J-K flip-flop circuits with common terminals 
for clock input T and direct reset input Rd and discrete 
terminals for inputs J and K and direct set inputs 

FEATURES 

• Negative edge-triggering 

• Common clock input and direct reset input 

• Discrete direct set input 

• Q and Q outputs 

• Wide operating temperature range (T 3 = —20~-t-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 



FUNCTIONAL DESCRIPTION 

While T is high, signals J and K are put in the read-in state, 
and when T changes from high to low, the J and K signals 
immediately before the change emerge in outputs Q and Q 
in accordance with the function table. By using So and Rd 
this 1C can be made into a direct R-S clip-flop. When both 
Sd and Rd are low, Q = Q = high. However, when both of 
them change to high at the same time, the status of Q and 
Q cannot be anticipated. For use as a J-K flip-flop, ^ and 
Rd must be kept in high. 



FUNCTION TABLE Notei) 


T 

Sd 


J 

K 

Q 

Q 

X 

L 

H 

X 

X 

H 

L 

X 

H 

L 

X 

X 

L 

H 

X 

, L 

L 

X 

X 


H* 

i 

H 

H 

H 

H 

Toggle | 

1 

H 

H 

L 

H 

L 

H 

1 

H 

H 

H 

L 

H 

L 

■ i 

H 

H 

L 

L 

QO 

QO 


Note 1 i ■ Transition from high to low-level (negative edge trigger) 

X : Irrelevant 

* Q = Q = high when Sq = Rq = low and so when both So and Rq are 
set high, the status of Q and Q cannot be anticipated. 

QO : Status of output before I change, 

QO ; level of Q before the indicated steady-state input conditions were 
established. 

Toggle 1 complement of previous state with i transition of outputs 
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M74LS114AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET, 

COMMON RESET, AND COMMON CLOCK 


ABSOLUTE MAXIMUM RATINGS (Ta = —20~ + 75”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-f7 

V 

Vi 

Input voltage 


-0.5~ -f-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5 ~ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~ +75 

”C 

Tstg 

Storage temperature range 


-65~ + 150 

‘C 


RECOMMENDED OPERATING CONDITIONS ( Ta ~ — 20 —I- 75“C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

Iqh 

High-level output current 

VohS2.7V 

0 


-400 

aA 

Iql 

Low-level output current 

Vol^0.4V 

0 


, 4 

mA 

VoL^O.SV 

0 


_Lj 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20-h 75°C. unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V,H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc=4.75V. l|c=-18mA 



-1.5 

V 

Vqh 

High-level output voltage 

V cc=4.75V, V|=0.8V 

V| = 2V, Ioh=-400;uA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V| = 0.8V, V| = 2V 

IOL = 4mA 


0.25 

0.4 

V 

10L==8mA 


0.35 

0.5 

V 

l|H 

High-level input current 

J.K 

Vcc=5.25V, V| = 2.7V 



20 

aA 

Sd 



60 




120 

T 



160 

J.K 

Vcc=5.25V, V|=10V 



0.1 

mA 

So 



0.3 




0.6 

T 



0.8 

l|L 

Low-level input current 

J.K 

/ 

Vcc = 5.25V, V|=0.4V (Note 2) 



-0.4 

mA 

So 

Rq T 



-0.8 



-1.6 

los 

Short-circuit output current (Note 3) 

Vcc = 5.25V, Vo=0V 

-20 


- 100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note 4) 


4 

6 

mA 


* ; All typical values are at Vcc = 5V, Ta = 25”C 
Note 2: So and Rq should not both be set to 0.4V simultaneously. 

Note 3: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 4: Supply current measurements should be done with Q and Q set alternately high and T should be set low during actual measurement. 

SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C. unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

■fmax 

Maximum clock frequency 

Cl=15pF (Note4) 

30 

45 


MHz 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from T to Q, Q 


7 

20 

ns 

tPHL 


7 

20 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from So, Rp to Q, Q 


8 

20 

ns 

tpHL 


7 

20 

ns 
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IVI74LS114AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET, 

COMMON RESET, AND COMMON CLOCK 


Note 4; Measurement circuit 


PG 



- DUT 


(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp - 3Vp.p, Zq - 50fi. 

(2 ) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25“C, unless otherwise noted ) 
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M74LS122P 

RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 


DESCRIPTION 

The M74LS122P is a semiconductor integrated circuit 
containing a retriggerable monostable multivibrator circuits 
with a direct reset input. 

FEATURES 

• Long pulse widths can be generated using the retrigger¬ 
able function. 

• Output pulses can be stopped at any time with direct 
reset inputs. 

• A, B complementary inputs provided. 

• High breakdown input voltage (V| ^ 15V) 

• Q and Q outputs provided 

• Wide operating temperature range (Tg = -20 ~ -t-75°C) 

• Internal timing resistance provided (R| = lOkfi) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment 



FUNCTIONAL DESCRIPTION 

As shown in Fig. 1, the timing pins Re/Ce and Cg are 
connected to the external resistance Ry and static capac¬ 
itance Cj, and when a triggering pulse is applied to inputs 
A^, A^ and Bi or B 2 , a positive pulse appears at output Q, 
with a negative pulse appearing at Q. When the internal 
timing resistance is used (Fig. 2 (a)), the static capacitance 
Cy is connected to the and Re/Ce pins. Thus, connect¬ 
ing the R| and Vcc Pif^s causes the device to function as a 
monostable multivibrator and eliminates the need for an 
external resistance. The width of the pulse (t^) appearing 
at output can be controlled by the values for R-p and C-p. 
(When the internal timing resistance is used, the setting is 
made with Cj). The trigger is affected by Ap or A 2 switch¬ 


ing from high to low-level, or by Bp or B 2 switching from 
low to high. 

The retriggering function is used when a wide output 
pulse width is desired. It is obtained by triggering Ap or 
A 2 , or Bp or B 2 prior to the pulse being fully output, thus 
extending its length (See Fig. 2 (b)). 

Dropping the direct reset input Rq to low-level im¬ 
mediately causes Q to go low-level and’ Q to be set high, 
regardless of the present output status. This allows the ^ 
signal to be used to shorten the output pulse width to the 
desired length (See Fig. 2 (c)). A precaution worth noting 
is that when Ap or A 2 is low-level and Bp = B 2 = high, and 
Rd is switched from low to high-level, the trigger will be 
activated changing the status of Q and Q. 


BLOCK DIAGRAM (Monostable multivibrator) 


TIMING PINS 


Re/Ce Ce Ri Vcc 
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M74LS122P 

RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 


TIMING PIN EQUIVALENT CIRCUIT 



FUNCTION TABLE (Note 1) 





Bi 

B2 

Q 

Q 

L 

X 

X 

X 

X 

L 

H 

X 

H 

H 

X 

X 

L 

H 

X 

X 

X 

L 

X 

L 

H 

X 

X 

X 

X 

L 

L 

H 

H 

L 

X 

T 

H 

_rL 

U" 

H 

L 

X 

H 

T 

_rL 

“LT 

H 

X 

L 

T 

H 

_rL 

i_r 

H 

X 

L 

H 

T 

J~L 

“LT 

H 

H 

■ i 

H 

H 

-TL 

i_r 

H 

i 

i 

H 

H 

-TL 

“LT 

H 

i 

H 

H 

H 

_rL 

IS 

t 

L 

X 

H 

H 

-TL 

"LT 

T 

X 

L 

H 

H 

_rL 

i_r 


Note 1. T (. Transition from low to high (positive edge trigger) 
i ; Transition from high to low (negative edge trigger) 

-TL : Positive-going one-shot trigger 
“LT ; Negative-going one-shot trigger 
X : Irrelevant 

OPERATIONAL DESCRIPTION 

1. Using the timing pins 

Figure 1 shows the timing pins Re/Ce and Cg con¬ 
nected to the external resistance Ry and static capacitance 
Cy respectively. An alternate method to connecting Ry is 
to connect the R, and Vcc Fins together. When a electro¬ 
lytic capacitor is used as Cy, connect Re/Ce to the positive 
(+) side and Ce to the negative (-) side. In this case, the 
device functions as a TTL 1C, and eliminates the require¬ 
ment for a switching diode. Where noise causes operational 
problems, connect the Ce pin to GND (located near the 7 
pin) as shown by the dashed line in the diagram. 



GND LINE TO Cg PIN TO Re/Ce PIN 

Fig. 1 Connecting External Resistance R-p and Static 
Capacitance Ct to Timing Pins Re/Ce and Ce 


) 

2. Output Pulse Width tw 

Output pulse width t^v is set by the values of Ry and Cy 
as shown below. When R| is used, Ry should equal 10k^2. 
2-1. When Cy > 1000pF,tw = K* Ry* Cj* (1±0.1)(ns). 
For the value for K, also refer to Typical Charac¬ 
teristics, K — Cy characteristics. (The value for Ry 
does not affect K.) 

Units for Ry and Cy are kJ2 and pF respectively. 

2- 2. When Cy ^ lOOOpF, refer to the output pulse width 

vs. Cy, Ry shown in the Typical Characteristics sec¬ 
tion in back of this specification sheet. 

3. Controlling Output Pulse Width 

The width of the output pulse can be controlled using 
three methods, based on the presence or absence of the 
trigger signal and Rp signal. 

3- 1. Used as conventional device 

Figure 2(a) shows the device used in the normal 
monostable multivibrator mode. Here, output pulse 
width tw is set using the equations and diagram 
shown in the above section. 

3-2. Extending the width of the output pulse by retrig¬ 
gering 

Figure 2(b) shows that the output pulse can be ex- 
terided to any width desired by triggering again 
before the pulse is fully output. 

3-3. Shortening the width of the output pulse by signal 

^ _ 

Figure 2(c) shows that the Rq signal can be used to 

terminate the output pulse initiated by the trigger. 
The output pulse can be shortened to any width 
desired. 



(b) Total output pulse width using retriggering method 



(c) Shortening the output pulse width using the signal 

Fig. 2 Output Pulse Width Control 
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M74LS122P 


RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 


4. Precautions 

4-1. The retriggering pulse should follow the trigger by 
0.22Cj (ns), where the unit for Cx is picofarads. 
During this interval, the retriggering pulse will be in¬ 
effective. 

4-2. The wiring used to connect the external Cj and Rx 
should be shielded from noise, and be as short as 
possible (less than 3cm) to minimize line capacitance 
and noise-induced errors, 

4-3. Use a capacitor with good high-frequency charac¬ 
teristics and a value of 0.01 to 0.1/xF to connect 
Vcc and GND. 

4-4. Note that an output pulse will be produced when the 
power to the device is turned on. 


ABSOLUTE MAXIMUM RATINGS (Ta = ~20-1- 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-t-7 

V 

Vi 

Input voltage 


-0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5 — Vcc 

V 

T opr 

Operating free-air ambient temperature range 


-20~ +75 

"C 

Tstg 

Storage temperature range 


-65~+150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta = —20~-l-75"C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VOHS2.7V 

0 


-400 

aA 

lOL 

Low-level output current 

VOL^0.4V 

0 


4 

mA 

Vol^0.5V 

0 


8 

mA 

Rt 

External timing resistance 

5 


260 

kQ 

Ct 

External timing capacitance 

No limits 

Or 

Re/Ce pin line capacitance 

50 pF 


ELECTRICAL CHARACTERISTICS (Ta = — 20-1-75‘C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc = 4.75V. Iic= - 18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75V. Vi = 0.8V 

Vi = 2V, Ioh=-400aA 

2.7 

3.5 


V 

VOL 

Low-level output voltage 

Vcc = 4.75 V 

Vi = 0.8V, Vi = 2V 

IOL = 4mA 


0.25 

0.4 

V 

IOL = 8mA 


0.35 

0.5 

V 

1 1 H 

High-level input current ' 

VCC = 5.25V, V| = 2.7V 



20 

aA 

VCC = 5.25V, Vi= 10V 



0. 1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V, Vi = 0.4V 



-0.4 

mA 

los 

Short-circuit output current 

VCC = 5.25V, Vo = 0V 

-20 


-100 

mA 

ICC 

Supply current 

Vcc = 5.25V (Note 2) 


6 

11 

m A 


* : All typical values are at Vcc = 5V, Tg = 25°C. _ _ 

Note 2. Ice is measured with Re/Ce, Ce open. 4.5V is applied to Rp, A,, A 2 , B] and Bj, with the measurement taken after A; and Aj are momentarily 
dropped to OV, then raised to 4.5V. 
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RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 251C, unless otherwise noted) 


Symbol 

Parameter 

tpLH 

Low-to-high-level output propagation time, from input A|, to output Q 

tpLH 

Low-to-high-level output propagation time, from input Bi, Bj to output Q 

tpHL 

High-to-low-level output propagation time, from input , SJ to output Q 

tPHL 

High-to-low level output propagation time, from input B,, Bj to output Q 

tpHL 

High-to-low-level output propagation time, from input Rq to output Q 

tpLH 

Low-to-high-level output propagation time, from input Rd to output Q 

two(min) 

Minimum output pulse width, from inputs A,, Aj, Bj and Bj to output Q 

twQ 

Output pulse width, from input A, B to output Q 



CT=1000pF. RT=10kQ 
Cl— 15pF (Note 3) 


Note 3. Measurement Circuit 


PG 



- OUT 


(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz (t„Q measurement: 100kHz), tr = 6ns, 

tf = 6ns, tw = 500ns, Vp = 3Vp.p, Zq = 50n 

(2) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (VcC = 5V, Ta = 25'C, unless otherwise noted ) 


































MITSUBISHI LSTTLs 

M74LS122P 

RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 


TYPICAL CHARACTERISTICS 


OUTPUT PULSE WIDTH vs Ct, R 

(Cx^lOOOpF) 
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EXTERNAL TIMING CAPACITANCE Cj (pF) 


CHANGE RATIO OF OUTPUT PULSE 
vs POWER SUPPLY VOLTAGE 



POWER SUPPLY VOLTAGE Vcc(V) 


K VS Ct 
(C> lOOOpF) 
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DUAL RETRIGGER ABLE MONOST ABLE MULTIVIBRATOR WITH RESET 


DESCRIPTION 

The M74LS123P is a semiconductor integrated circuit 
containing two retriggerable monostable multivibrator cir¬ 
cuits with direct reset inputs. 

FEATURES 

• Long pulse widths can be generated using the retrig¬ 
gerable function 

• Output pulses can be stopped at any time with direct 
reset inputs 

• A, B complementary inputs provided 

• High breakdown input voltage (V| ^ 15V) 

• Q and Q outputs provided 

• Wide operating temperature range (Ta=—20~-^75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION output pulse width can be extended. (Fig. 2(b)) 

Positive pulses appear in output Q and negative pulses in Q can be reset immediately low and Q high by setting 

output Q by connecting external resistor R-j- and capacitor direct reset input Rq low irrespective of the status of the 

Ct to timing pins Re/Ce and Ce, as shown in Fig. 1 on the outputs. The output pulse wdth can therefore be made_as 

next page, and by applying a trigger from input A or B. short as preferred by the Rp signal. (Fig. 2(c)) When Rq 

(Fig. 2(a)) The width tw of the pulses appearing in the changes from low to high with A at low and Bat high,the 

outputs is set by Rj and Cx- When A changes from high to trigger is applied and the status of Q and Q changes, 

low or when B changes from low to high, the trigger is 
applied. 

The retriggerable function is used to obtain long output 
pulse widths and when the trigger is applied from A or B 
immediately before the output pulse is completed, the 
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IVI74LS123P 

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 


TIMING PIN EQUIVALENT CIRCUIT 

Re/Ce, Ce 



FUNCTION TABLE (Noteii 



Notel.T ■ Transition from low to high, (positive edge triggering) 

I : Transition from high to low. (negative edge triggering) 

_n_i Positive one-shot operation. 
l_r i Negative one-shot operation. 

X I Irrelevant 

OPERATION DESCRIPTION 

1. How to use the timing pins 

As shown in Fig. 1, external resistor Ry and capacitor Cj 
are connected to timing pins Re/Ce and Ce - Connect the 
positive to the Re/Ce side and the negative to the Ce side 
when using Cy vvith polarity. In this case, it is not necessary 
to connect a switching diode required with the same type 
of TTL 1C. With malfunctions caused by noise, connect Ce 
to the GND line (neighboring on pin 8) as shown by the 
dotted line in Fig. 1. Vcc 



GND line To pin Cg To pin Re/Ce 

Fig. 1 Connection of external resistor Rt and capacitor Cj 
to timing pins Re/Ce and Ce 

2. Output pulse width t^ 

The output pulse width t^ is set by Rj and Cj 
2-1. When CT is greater than lOOOpF 
tw=0.45-RT'CT (ns)X(1±0.1) 

Refer to K-Cj characteristics indicated in TYPICAL 
CHARACTERISTICS for value of K. (No change is 


brought to K by value of Ry.) 

Ry is measured in kilohms and Cy in picofarads 
Depending on the product, fluctuations in the order of 
3/-10%nay occur. 

Ry is measured in kilohms and Cy in picofarads 

2- 2. When CT is equal to or less than lOOOpF 

Refer to the output pulse width versus— Cy, Ry given 
in the typical characteristics. 

3. Output pulse width control 

The output pulse width can be controlled in 3 ways by 
using, or not using, the trigger signal and Rd signal. 

3- 1. Normal use 

This is the normal method of use as a regular 
monostable multivibrator such as that shown in Fig. 
2(a) and the output pulse width t^y can be set as for 
the formula and figure in section 2 above. 

3-2. Extension of output pulse width with retrigger func¬ 
tion 

As shown in Fig. 2(b), the output pulse width can be 
extended as desired by applying a trigger pulse before 
the output pulse is completed. 

3-3. Shortening of the output pulse width with Rp signal 
As shown in Fig. 2(c), the output pulse which has been 
generated by the trigger signal can be terminated with 
the Rd signal and it is possible to shorten its width as 
required. 



Increase with 
tyy_ __ retrigger pulse 


(b) Extension of output pulse width with retrigger 



(c) Shortening of output pulse width with Rq signal 

Fig. 2 Output pulse width control 
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DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 


4. Precautions with use 

4-1. Apply the retrigger pulse after a wait of 0.22CT(ns) 
upon application of the trigger pulse. Cj is measured in 
picofarads. The retrigger pulse during this period is 
ineffective. 

4-2. In order to minimize the floating capacitance and to 
safeguard against malfunction caused by noise, make 
the Rj and Cj wiring as short as possible and avoid 
signal wires which may be conducive to noise. 


4-3. Connect an external capacitor of 0.01~0.1juF with 
good high-frequency characteristics between pins Vcc 
and GND. 

4-4. The output pulse is generated when the power is 
switched on. 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ + 75”C. unless otherwise noted) 



Parameter 

Conditions 

Limits 



Supply voltage 


-0.5~ -1-7 

V 


Input voltage 


-0.5~ -1-15 

V 


Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20- -1-75 

°C 

Tstg 

Storage temperature range 


-65- -1-150 

"C 


RECOMMENDED OPERATING CONDITIONS (Ta — —20-1- 75°C. unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VohS2.7V 

O 


-400 

aA 

Iql 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

Vol^0.5V 

0 


8 

mA 

Rt 

External timing resistance 

5 


260 

kQ 

Ct 

, External timing capacitance 

None 

Cr 

Re./Ce pin wiring capacitance 



50 

pF 


ELECTRICAL CHARACTERISTICS (Ta —— 20-1-7510, unless otherwise noted) 



Parameter 

Test conditions 

Limits 


Min 

Typ * 

Max 

BS 

High-level input voltage 


2 





Low-level input voltage 





V 


Input clamp voltage 

Vcc = 4.75V. I|c= —18mA 



- 1.5 

V 


High-level output voltage 

Vcc = 4.75V, V|=0.8V 

V|=2V. Ioh=-400aA 

B 

myi 




Low-level output voltage 

Vcc=4.75V 
V 1 --O. 8 V. V| = 2V 

loL= 4 mA 





l0L= 8 mA 




V 

mm 

High-level input current 

Vcc = 5.25V, V|=2.7V 


im 

20 

aA 

Vcc = 5.25V, V| = 10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5-25V. V|=0.4V 



- 0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo=0V 

-20 



mA 

ico 

Supply current 

Vcc = 5.25V (Note 3) 


12 


mA 


.* : All typical values are at Vcc=5V, T3=25°C, 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 3: Icc measured with Re/Ce and Ce open, 4.5V applied to Rq ,Xand B and ^set from OV momentarily to 4.5V. 
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SWITCHING CHARACTERISTICS (Vcc= 5V. Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

, Min 

Typ 

Max 

tpLH 

Low-to-high-level output propagation time, from input A to output Q 

Ct= 0 pF 

Rt= 5 kQ 

Cl=15pF (Note4) 


19 

33 

ns 

tpLH 

Low-to-high-level output propagation time, from input B to output Q 


20 

44 

ns 

tpHL 

High-to-low-level output propagation time, from input A to output Q 


21 

45 

ns 

tPHL 

High-to-low-level output propagation time, from input B to output Q 


23 

56 

ns 

tpHL 

High-to-low-level output propagation time, from input Rq to output Q 


18 

27 

ns 

■CSEH 

Low-to-high-level output propagation time, from input Roto output Q 


23 

45 

ns 


Minimum output pulse width, from inputs A , B to output Q 


66 

200 

ns 

two 

Output pulse width, from inputs A , Bto output Q 

Ot=IOOOpF. RT=1pkQ 
Cl=15pF (Note 4) 

4 

4.55 

5 



(1) The pulse generator (PG) has the following characteristics: 

PRR = 1I\/1H2 (100kHz with two measurement), tr=6ns, tf=6ns, tw^40ns, Vp=3Vp-p, Zo=50S2. 

(2 ) Cl includes probe and jig capacitance 


TIMING REQUIREMENTS (Vcc= 5V. Ta = 25°C. unless otherwise noted) 


Symbol 

Parameter 

r 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw(A) 

Trigger input A pulse width 


40 

15 


ns 

tw(B) 

Trigger input B pulse width 


40 

10 


ns 

twfRo) 

Direct reset input pulse width Rq 


40 

15 


ns 



TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS125AP 

QUADRUPLE BUS BUFFER GATE WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74LS125AP is a semiconductor integrated circuit 
containing 4 buffers with 3-state outputs and is provided 
with an output control input OC which is independent for 
each buffer. 

FEATURES 

• Provided with output control input independent for 
each of 4 circuits 

• High breakdown input voltage (V| ^ 15V) 

• Low power dissipation (Pd = 52mW typical) 

• High speed (tpd = 8 ns typical) 

• Wide operating temperature range {T 3 = —20 ~ -t-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When OC is low, high appears in the output Y if input A is 
high and low appears if A is low. When OC is high, Y is put 
in the high-impedance state irrespective of the status of A. 
For this reason, this device is most suitable for use as a bus 
line driver. 


FUNCTION TABLE (Note 1) 


do 

A 

Y 

L 

L 

L 

L 

H 

H 

H 

X 

Z 


Note 1: X * irrelevant 


Z ^ high-impedance 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT _ 

CONTROL ioc-» rr 

INPUT •— 

INPUT 1A— (7 

OUTPUT 1Y «- (T 

OUTPUT _ _ 

CONTROL 2 0C-*- [£ 
INPUT 

INPUT 2A -*■ [T 
OUTPUT 2Y [T 




GND 




"V-A 








iT| Vcc 

OUTPUT 

Tn ♦_4 0^ CONTROL 
INPUT 

71*-4 A INPUT 

^-►4Y OUTPUT 

_ OUTPUT 

<-3 00 CONTROL 
INPUT 


1]<-3A INPUT 
7] -► 3 Y OUTPUT 


Outline 14P4 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20 —I- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~ -1-7 

V 

V| 

Input voltage 


-0.5~ -1-15 

V 

Vo 

Output voltage 

Off-state 

-0.5~ -P5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -P75 

•c 

Tstg 

Storage temperature range 


- 65 - -f-150 

“C 


RECOMMENDED OPERATING CONDITIONS (Ta= — 20 ~ + 75“C, unless otherwise noted) 



Parameter 







Supply voltage 






High-level output current 

VohS2.4V 



HSi 



Low-level output current 

VolS0.4V 



■a 

HB 

VoL^O.SV 

0 


■1 

— 
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QUADRUPLE BUS BUFFER GATE WITH 3-STATE OUTPUT 


ELECTRICAL CHARACTERISTICS (Ta=—20— +75“C. unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 





ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 





V 

V|C 

Input clamp voltage 

Vcc = 4.75V. l|c=-18mA 




V 


■ High-level output voltage 


■ 

1^1 

n 

V 


Low-level output voltage 

Vcc = 4.75V 

V|=0.8V. V|=2V 

loL= 12 mA 



0.4 

V 

IOL=24mA 


0,35 

0.5 

V 

loZH 

Off-state high-level output current 

Vcc=5.25V. V|(oc) = 2V, Vo=2.4V 



20 

aA 

•OZL 

Off-state,low-level output current 

Vcc = 5.25V. V|(oc) = 8V, Vo = 0.4V 



-20 

,"A 

IlH 

Highdevel input current 

Vcc = 5.25V. V|=2.7V 



20 

aA 

Vcc=5.25V. V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V. V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo=0V 

-40 


-225 

mA 

iccz 

Supply current, all outputs off 

Vcc=5.25V, V|=0V,V| (oc)=4.5V 


11 

20 

mA 


* : All typical values are at Vcc= Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc“5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits . 

, Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level, 

high-to-low-level output propagation time, 
from input A to output Y 

Cl = 45pF 
(Note 3) 


7 

15 

ns 

IpHL 


10 

18. 

ns 

I 

N 

0 . 

Output enable time to high-level 

Rl = 667Q, Gl = 45pF (Note3) 


12 

20 

ns 

tpZL 

Output enable time to low-level 

Rl = 6675J, Cl=45pF (Note3) 


15 

25 

ns 

tPHZ 

Output disable time from high-level 

Rl = 667Q, Gl= 5 pF (Note3) 


13 

20 

ns 

tPLZ 

Output disable time from low-level 

Rl = 667Q Cl= 5 pF (Note 3) 


13 

20 

ns 


Note 3: Measurement circuit 


PG 


50fi: 


Vcc OUTPUT Vcc 

1 Wl 


I'SWI 




5 kQ 

—V/V— 


^Cl 


|SW2 


Parameter 

SW 1 

SW2 

t PZH 

Open 

Closed 

t PZL 

Closed 

Open 

t PLZ 

Closed 

Closed 

t PHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz, tr = 6ns, tf = 6ns, tw 500ns, 

Vp = 3Vp.p, Zq = 50fl. 

(2) All diodes are switching diodes (trr = ^ 4ns) 

(3) Cl includes probe and jig capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74LS126AP 

QUADRUPLE BUS BUFFER GATE WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74LS126AP is a semiconductor integrated circuit 
containing 4 buffers with 3-state outputs and is provided 
with an output control input OC which is independent for 
each buffer. 

FEATURES 

• Provided with output control input independent for 
each of 4 circuits 

• High breakdown input voltage (V| ^ 15V) 

• Low power dissipation (Pj = 59mW typical) 

• High, speed (tpd = 10 ns typical) 

• Wide operating temperature range (T 3 = 20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When OC is high, high appears in the output Y if input A is 
high and low appears if A is low. When OC is low, Y is put 
in the high-impedance state irrespective of the status of A. 
For this reason, this device is most suitable for use as a bus 
line driver. 


FUNCTION TABLE (Note 1) 


OC 

A 

Y 

H 

L 

L 

H 

H 

H 

L 

X 

Z 


Note 1: X I irrelevant 


Z ; high-impedance 



ABSOLUTE MA^JMUM RATINGS (Ta= — 20— -t- 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 


-0.5- -1-15 

V 

Vo 

Output voltage 

Off-state 

-0.5~-l-5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -1-75 

°c 

Tstg 

Storage temperature range 


-65- -1- 150 

”C 


RECOMMENDED OPERATING CONDITIONS (Ta = —20 -1- 75'C, unless otherwise noted) 



Parameter 

Limits 

Unit 

Min 




Supply voltage 


5 


n 


High-level output current 

VohS2.4V 






Low-level output current 

Vol^0.4V 



12 


Vol^0.5V 
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OUADRUPLE BUS BUFFER GATE WITH 3-STATE OUTPUT 


ELECTRICAL CHARACTERISTICS CTa= — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V|H 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 





V 

Vio 

Input clamp voltage 

Vcc=4.75V, l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

VCO-4.75V, V|=0.8V 

V|=2V. loH=-2.6mA 

2.4 



V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V|=0.8V, V|=2V 

IOL=12mA 


0.25 

0.4 

V 

10L=24mA 


0.35 

0.5 

V 

loZH 

Off-state high-level output current 

Vcc=5-25V, V|(oc)=0.8V, Vo=2.4V 



20 

aA 

lOZL 

Off-state low-level output current 

Vcc=5.25V, V|(oc) = 0.8V, Vo=0.4V 



-20 

/zA 

l|H 

High-level input current 

Vcc=5.25V, V|=2.7V ' 




aA 

Vcc=5.25V, V|=10V 




mA 

IlL 

Low-level input current 

Vcc=5.25V, V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo=0V 

-40 



mA 

Iccz 

Supply current, all outputs off 



12 


mA 


>|c : All typical values are at Vcc = 5V , Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc = 5V . Ta =25°C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 



Max 

tpLH 

Low-to-high-level, 

high-to-low-level output propagation time, 
from input A to output Y 

Cl=45pF (Note 3) 


7 

15 

ns 

tpHL 




ns 


Output enable time to high-level 

Rl = 667Q, Cl=45pF (Note3) 


14 

25 

ns 

tPZL 

Output enable time to low-level 

Rl=667£2 , Cl=45pF (Note 3) 


16 


ns 

tpHZ 

Output disable time from high-level 

Rl = 667Q,Cl= 5pF (Note3) 


16 

25 

ns 

tpLZ 

Output disable time from low-level 

Rl=667Q,Gl= 5pF (Note3) 


12 

25 

ns 


Note 3: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


Vcc OUTPUT Vcc 

I Wl 


S'swi 


5 kQ 

—VW“ 


I" 




SW2 


Parameter 

SW1 

SW2 

tPZH 

Open 

Closed 

tpZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

t PHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, % = 500ns, 

Vp = 3Vp.p, Zq = 50J2. 

(2) All diodes are switching diodes (trr S 4ns) 

(3) Cl includes probe and jig capacitance 
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M74LS132P 

QUADRUPLE 2-INPUT POSITIVE NAND SCHMITT TRIGGER 


DESCRIPTION 

The M74LS132P is a semiconductor integrated circuit 
containing four 2-input positive-logic NAND gates having a 
Schmitt trigger function and negative-logic NOR gates. 

FEATURES 

• Suitable for waveform shaping applications 

• Wide hysteresis width (0.8V typical) and high noise 
margin 

• High breakdown input voltage 
(V|>15V) 

• Low power dissipation (Pd = 35.2mW typical) 

• High speed (tpd = 13ns typical) 

• Wide operating temperature range (Ta = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 



FUNCTIONAL DESCRIPTION 

The use of Schottky TTL technology has enabled the 
achievement of input high breakdown voltage, high 
speed, low power dissipation, and high fan-out. With 
positive feedback applied in the circuit, the hysteresis width 
is 0.8V (typical). Accordingly, the noise margin is high. 
Even slow changing input signals result in a shaped 
waveform output without causing oscillation. 

When inputs A and B are high, output Y is low, and 
when either or both inputs are low, Y is high. 

Refer to M74LS14P for the typical characteristics. 


FUNCTION TABLE 


A 

B 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


CIRCUIT SCHEMATIC (EACH SCHMITT TRIGGER) 



UNIT ; Q 
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M74LS132P 

QUADRUPLE 2-INPUT POSITIVE NAND SCHMITT TRIGGER 


ABSOLUTE MAXIMUM RATINGS (Ta = —20~ + ySti, unless othenwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

Vi . 

Input voltage 


-0.5~-i-15 

V 

Vc 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20- -1-75 

V 

Tstg 

Storage temperature range 


-65- + 150 

X 


RECOMMENDED OPERATING CONDITIONS (Ta= —20~ + 75t^, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 


Vcc 

Supply voltage 

4.75 



V 

lOH 

High-level output current 

Voh^2.7V 




aA 

1 OL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

Vol^0.5V 

0 


8 



ELECTRICAL CHARACTERISTICS (Ta = —20-l-TSt:, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

Vt-i- 

Positive-going threshold voltage . 

Vcc= 5V 

1.4 

1.6 

1.9 

V 

Vt- 

Negative-going threshold voltage 

Vcc=5V 

0.5 


1 

V 

Vt-P-Vt- 

Hysteresis width 

Vcc=5V 

0.4 

0.8 


V 

Vic 

Input clamp voltage 

Vcc=^-75V, lic= —18mA 



- 1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V. Vi = 0.5V 

IOH= — 400/zA 

D 

B 



VoL 

Low-level output voltage 

Vcc=4,75V 

V|=1.9V 

IOL=4mA 


0.25 


V 

IOL=8mA 


0.35 

0.5 

V 

It + 

Input current at positive-going threshold 

Vcc=5V, V|=Vt-p 


-0.14 


mA 

It- 

Input current at negative-going threshold 

Vcc=5V. V| = Vt- 


-0.18 


mA 

IlH 

High-level input current 

Vcc= 5.25V 

Vi=2.7V 




aA 

Vcc = 5.25 V 

V|= 10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc=5.25V, Vo=0V 

-20 


- 100 

mA 

ICCH 

Supply current, all outputs high 

Vcc=5.25V, V| = 0V 



11 

mA 

ICCL 

Supply current, all outputs low 

Vcc=5.25V, V|=4.5V 



14 

mA 


* : All typical values are at Vcc=5V, Ta = 25‘C 

Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25‘'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 



X 

_1 

Q. 

Low-to-high-level output propagation time 
High-to-low-level output propagation time 

Cl=15pF (Note 2) 


12 

22 

ns 

_J 

I 

Q. 


14 

22 

ns 


Note 2: Measurement circuit 


TIMING DIAGRAM 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: 

PRR = IMHz, tr = 6ns, tf = 6ns, tw = 500ns, 
Vp = 3Vp.p,Zo = 50n. 

(2) Cl includes probe and jig capacitance. 


A,B ^ 

fl.6V 


^0.8V 

Y 


^1.3V 



IpHL 


tpLH 
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MITSUBISHI LSTTLs 

M74LS133P 

SINGLE 13-INPUT POSITIVE NAND GATE 


DESCRIPTION 

The M74LS133P is a semiconductor integrated circuit 
containing one 13-input positive-logic NAND gate, usable as 
a negative logic NOR gate. 

FEATURES 

• High breakdown input voltage (V| > 15V) 

• Low power dissipation (Pd = 2.5mW typical) 

• High speed (tpd = 11 ns typical) 

• Low output impedance 

• Wide operating temperature range (Ta = —20 ~ -t75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of PNP transistors for the inputs and active pull-up 
transistors for the outputs enables input high breakdown 
voltage, high speed, low power dissipation and high fan-out. 

When inputs A through M are high, output Y is low and 
when one or more of the inputs is low, output Y is high. 


FUNCTION TABLE 


A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 

a 

6 

m 

II 

z 

•E-F-G-H 

• 1 -J-K-L 


PIN CONFIGURATION (TOP VIEW) 



Vcc 
M ' 
L 
K 


INPUTS 


J 

I 

H _ 

Y OUTPUT 


Outline 16P4 


CIRCUIT SCHEMATIC 


INPUTS^ 

(13) 



ABSOLUTE MAXIMUM RATINGS ( Ta — — 20 ~ 3- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ +7 

V 

Vi 

Input voltage 


- 0.5 ~ f 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~ Vcc 

V 

Topr 

Operating free-air ambierit temperature range 


-20~ +75 

°c 

Tstg 

Storage temperature range 


-65~ + 150 

°c 
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M74LS133P 

SINGLE 13-INPUT POSITIVE NAND GATE 


RECOMMENDED OPERATING CONDITIONS (Ta= —20—I- 75°C. unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 


V 

lOH 

High-level output current 

VoHi2.7V 

0 




lOL 

Low-level output current 

VolS0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 



ELECTRICAL CHARACTERISTICS (Ta — — 20 —I- 75"C■ unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V. l|C=-18mA 



-1.5 

V 

Vqh 

High-level output voltage 

Vcc=^4.75V, V|=0.8V 

1 OH — — 400;uA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V|=2V 

1 0L = ^ntA 


0.25 

0.4 

V 

IOL = 8mA 


0.35 

.0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V, V|=2.7V 



20 

aA 

Vcc = 5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc=5.25y. Vo = 0V 

-20 


-100 

mA 

Icch 

Supply current, all inputs high 

Vcc = 5.25V. V|=0V 


0.35 

0.5 

mA 

IcCL 

Supply current, all inputs low 

Vcc= 5.25V. V|=Open 


0.6 

1.1 

mA 


* : All typical values are at Vcc = 5V. Ta = 25”C 
Note 1: All measurements should be done quickly. 


SWITCHING CHARACTERISTICS (Vcc —5V, Ta —25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ 





tPLH 

Low-to-high-level/high-to-low-level 

Cl= 15pF (Note 2) 


6 



tPHL 

output propagation time 


16 

38 

— 

ns 1 


Note 2: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc OUTPUT 




(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p,Zo = 50n. 

(2) Cl includes probe and jig capacitance. 


PRECAUTION FOR USE 

Connect pins not being used to the Vcc supply voltage. 
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M74LS136P 


QUADRUPLE 2-INPUT EXCLUSIVE OR GATES 
WITH OPEN COLLECTOR OUTPUTS 


DESCRIPTION 

The M74LS136P is a semiconductor integrated circuit 
containing 4 dual-input exclusive-0R gates with open 
collector output. 

FEATURES 

• Usable in wire-AND connection 

• High breakdown output voltage (Vq ^ 7V) 

• Low power dissipation (Pd = 30.5mW typical) 

• High speed (tpd = 13ns typical) 

• Wide operating temperature range (Ta = -20 ~ -i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

With the use of open collector output, the high-level output 
impedance can be freely selected by means of an external 
resistor. This make possible use in the wire-AND, which has 
been impossible with conventional gates. 

When both inputs A and B are high or both low, output 
Y is low, and when A and B are high and low or low and 
high respectively, Y is high. 


FUNCTION TABLE 


A 

B 

Y 

L 

L 

L 

H 

L 

H 

L 

H 

H 


H 

L 


PIN CONFIGURATION (TOP VIEW) 


[ 1A -► 

INPUTS 

I IB 

OUTPUT 1Y <- 
( 2A -► 

INPUTS 

[ 2B -► 
OUTPUT 2Y 
GND 


* : OPEN COLLECTOR OUTPUT 

Outline 14P4 



CIRCUIT SCHEMATIC (EACH GATE) 



ABSOLUTE MAXIMUM RATINGS (Ta = —20—h75°C, unless otherwise noted) 



Parameter 

Conditions 

Limits 



Supply voltage 


-0.5- -1-7 

BBI 

V| 

Input voltage 


-0.5- -1-15 

V 

Vo 

Output voltage 

High-level state 

-0.5- -1-7 

V 

Topr 

Operating free^air ambient temperature range 


-20- -1-75 

”C 

Tstg 

Storage temperature range 


-65- -E 150 

"C 


A MITSUBISHI 
ELECTRIC 


2-145 








MITSUBISHI LSTTLs 

M74LS136P 

QUADRUPLE 2-INPUT EXCLUSIVE OR GATES 
^_ WITH OPEN COLLECTOR OUTPUTS 

RECOMMENDED OPERATING CONDITIONS (Ta = —20—l-75°C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 



loH 

High-level output current 

Vo =5.5V 





lOL 

Low-level output current 

Vol^0.4V 

0 


4 


VolSO.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20 ~ t 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

1 Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc~4.75V . 1 ic~ “ 18mA 



-1.5 

V 

lOH 

High-level output current 

Vcc = 4.75V. V| = 0.8V 

V| = 2V, Vo=5.5V 



100 

aA 

VoL 

Low-level output voltage 

Vcc = 4.75 V 

V| = 0.8V.V| = 2V 

1 OL— 4mA 


0.25 

0.4 

V 

IOL=8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V. V|=2.7V 



40 

aA 

Vcc = 5.25V. V|=10 V 



0.2 

mA 

l|L 

Low-level input current 

Vcc= 5.25V. V|=0.4V 



-0.8 

mA 

Icc 

Supply current 

Vcc = 5.25V (Notel) , 

! 6-1 

10 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
Note 1: Ice is measured with all inputs grounded. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, 

Rl= 2 kQ 

Cl = 15pF Other input low (Note 2) 


14 

30 

ns 

tPHL 


14 

30 

ns 


Low-to-high-level, high-to-low-level output propagation 
time. 

Rl == 2 kS2 

Cl = 15pF Other input high (Note 2) 


12 


ns 



12 


ns 


Note 2: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT 

Q 


Vcc 


Vcc OUTPUT 




OUT 

PG 




■ 

_ 

_1 


50Q: 


-fir 


Rl: 


w 


(1) The pulse generator (PG) has the following characteristics; 
PRR = IMHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp =3Vp.p,Zo = 50n 

(2 ) Cl includes probe and jig capacitance. 
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M74LS137P 

3-LINE-TO-8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


DESCRIPTION 

The M74LS137P is a semiconductor integrated circuit con¬ 
taining a 3-line-to-8-line decoder/multiplexer function with 
address latch. 

FEATURES 

• Address latch capability with latch enable input 

• Easy cascade connection with two enable inputs 

• Wide operating temperature range (Ta: —20 — +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DESCRIPTIONS 

When latch enable input El is low, the data applied to 
inputs Da—D c are read into the latch; when it is high, the 
device operates as a decoder/demultiplexer with a function 
that retains the data 

When the device is used as a decoder and inputs Da—D c 
are designated with a 3-bit binary code, one output among 
outputs Yq-Y 7 corresponding to the numerical value is set 
low and the other seven outputs are all set high. In this 
case, enable input Ej is set high and enable input E 2 is set 
low. When Ej and E 2 are subject to any other conditions, 
the outputs are set high regardless of the status of Da—D c- 
(Refer to application examples) 


PIN CONFIGURATION (TOP VIEW) 



When the device is used as a demultiplexer, it functions 
as a 1 -line-to- 8 -line demultiplexer by making Ei and E 2 the 
data inputs and Da—D c the selection inputs. 

This 1C is the same as the M74LS138P except that it fea¬ 
tures a latch function in inputs Da—D c- 
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M74LS137P 


3-LINE-T0-8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


FUNCTION TABLE 


El 

El 

eF 

Dc 

Db 

Da 

Yo 

yT 

Y2 

Y3 

Ya 

Ys 

Ye 

Y7 

X 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

X 

_ 

X 

X 

Output corresponding to stored 
address, L: all other, H. 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 1- IS’C , unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~-f 7 

V 


Input voltage 


-0.5~ -f 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~Vcc 

V 

T opr 

Operating free-air ambient temperature range 


-20~+75 

”C . 

T stg 

Storage temperature range 


-65-4-150 

°c 


RECOMMENDED OPERATING CONDITIONS ( Ta — —20-1- 75”C , unless otherwise noted ) 


[QQI 

Parameter 

Limits 






Supply voltage 






High-level output current 

VohS2.7V 




-uA 

lOL 

Low-level output current 

VolS0.4V 




mA 

VolS0.5V 

mnQiii. 


8 

mA 


ELECTRICAL CHARACTERISTICS ( Ta = — 20~+75“C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

BBHI 

Input clamp voltage 

Vcc= 4.75V, lic=-18mA 



-1.5 

V 


High-level output voltage 

Vcc = 4.75V, Vi=0.8V 

Vi=2V, Ioh=-400;^A 

2.7 

3.4 


V 

VOL 

Low-level output voltage 

Vcc=4.75V 

Vi=0.8V, V|=2V 





V 

IOL=r8mA 



||HB| 

V 

IlH 

High-level input current 

Vcc=5.25V, V|=2.7V 



20 

aA 

Vcc=5.25V, Vi= 10V 





IlL 

Lbw-level input current 

El, Ei, E2 

Vcc = 5.25V, Vi=0.4V 



-0.4 


Da, Db, Dc 



-0.2 

los 

Short-circuit output current (Note 2) 

Vcc= 5.25V, Vo = 0V 

- 20 


-100 


Icc 

Supply current 

Vcc = 5.25V (Note3) 


11 

18 

mA 


♦ : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should'be shorted at a time. 
Note 3: Supply current should be measured with all inputs grounded. 
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M74LS137P 

3-LINE-TO-8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


SWITCHING CHARACTERISTICS (Vcc = 5\/, Ta = 25°C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

I 

_1 

CL 

Low-to-.high, high-to-low output 
propagation time, from inputs Da, Ob. 

Dc to outputs Vq - 77 


2 



8 

17 

ns 

t PHL 


4 



15 

38 

t PLH 

Low-to-high, high-to-low output 
propagation time, from inputs Da, Db, 

□c to outputs - V7 

a 

3 



10 

24 


t PHL 


3 



13 

29 

tpLH 

Low-to-high, high-to-low output 
propagation time, from input EJ 
to outputs ^0 

i) 

> 

2 

Cl=15pF (Note 4) 


9 

21 


t PHL 

■0 

2 


10 

27 

t PLH 

Low-to-high, high-to-low output 
propagation time, from input £•[ 
to outputs Yq — Y7 


3 



10 

21 


t PHL 

E 

3 



12 

27 

1 PLH 

Low-to-high, high-to-low output 

propagation time, from input El 

to outputs Yq — Y7 


3 



13 

27 


1 PHL 


4 



18 

38 


Note 4: Measurement circuit 

Input , Vcc Output 



(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tr = 6ns,Tw = 500ns, Vp = SVp.p.Zo 
= 50 ohms. 

(2) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

(E“l) 

Latch enable EL pulse width 


15 

4 


ns 


Setup time Da — Dq to El 


10 

3 


ns 

KBffilH 

Hold time Da — Dc to El 


10 



ns 


TIMING DIAGRAMS (Reference level = 1.3V) 
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IVI74LS137P 

3-LINE-TO-8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


APPLICATION EXAMPLES (6-bit 2-line-to-64-line decoder with address latch) 

(a) CIRCUIT DIAGRAM 

STROBE --- 

DECODER ENABLE- 

X5- 

X4-- 

X3-;-1 

—£2 _ 1^1 ‘ . 

El DaDbDc E2Ei 

LS137 

Yo Y, Y2 Y3 Y4 Ys Ye Y7 


El Da Db Dc E2 El I I El Da DbDc E2 Ei 


El DaDbDc E2 El 


TO FIVE OTHER 
.DECODERS 


Yo Yi Y2 Y3 Y4 Ys Ye Y7 Yo Y, Y2Y3 Y4Y5 Ye Y7 Yo Y, Y2 Y3 Y4 YsYe Y7 


0 1 2 3 4 5 6 7 


8 9 10 11 12 13 14 15 


16 17 18 19 20 21 22 23 


(b) FUNCTION WAVEFORM 


DECODER 

ENABLE 
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IVI74LS138P 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


DESCRIPTION 

The M74LS138P is a semiconductor integrated circuit 
consisting of a 3-bit binary-octal decoder/demultiplexer 
with enable inputs. 

FEATURES 

• 3 classes of enable inputs 

• 4 to 16 decorder/demultiplexer functions are provided 
without use of external components. 

• Wide operating temperature range (Tg = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL PESCRIPTION 

For use as a decoder, specify inputs Da, Db, and Dc in 
3-bit binary code. In the case of decoding function, the Ei is 
kept in high state while E 2 and E 3 are kept low. If E,, E 2 
and E 3 are not in these conditions, all the outputs become 
high, irrespective of the status of Da~Dc. For use as a 
demultiplexer, E^, E 2 and E 3 are used as data inputs and 
Da, Db, and Dc as selection inputs. This forms a 1-line to 
8 -line demultiplexer. 


PIN CONFIGURATION (TOP VIEW) 



Vcc 

Yo 

y7 

Vz 

W 

yZ 

yZ 

yZ 


> OUTPUTS 


Outline 16P4 
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IVI74LS138P 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


FUNCTION TABLE (Notei) 


El 

Ex 

Do 

Db 

Da 




Y3 

~A 


Ye 


X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

M 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 


H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 


L 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

' H 

H 

L 

H 


L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

Bl 

H 

H 

H 

H 

H 

H 

H 

H 

L 


Note 1: Ex = E24-E3 


X : irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 —I- 75”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vec 

Supply voltage 


-0.5- -T7 

V 

Vi 

Input voltage 


-0.5-4-15 

V 


Output voltage 

High-level state 

— 0.5— Vec 

V 


Operating free-air ambient temperature range 


-20-4-75 

”C 


Storage temperature range 


-65- 4 150 

”C 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20— + 75°C , unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VohS2.7V 

0 


-400 

aA 

lOL 

Low-level output current 

VolS0.4V 

0 


-1 

4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20 —1-75“C, unless otherwise noted) 


Symbol 

Parameter 

--- 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 





V 

V|C 

Input clamp voltage 




-1.5 

V 

VoH 

High-level output voltage 

Vcc = 4.75V. Vi-O.SV 

V| = 2V, Ioh=-400aA 

B 

B 


V 

VOL 

Low-level output voltage 

Vcc = 4.75V 
V|=0.8V,V|=2V 

IOL = 4mA 



0.4 

V 



DB 

0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V. V|=2.7V 



20 

aA 

Vcc=5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vco = 5.25V, V| = 0.4V 




mA 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo = 0V 

-20 



mA 

Icc 

Supply current 

VcC = 5.25V (Note3) 


6.3 


mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
Note 3: Ice is measured with all output off-state. 
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IVI74LS138P 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level, high-to-low-level 
output propagation time, from inputs 
Da. Db, Dc to output'Yo-Y7 

delay gate stages 

2 

Cl = 15pF (Note 4) 


9 

20 

ns 

tpHL 


12 

KSH 

ns 

tpLH 

delay gate stages 

3 


16 


ns 

tpHL 


14 

39 

ns 

tPLH 

Low-to-high-level, high-to-low-level 
ompin propagation time, from inputs 
E 2 , E 3 to outputs"Vo-Yy 

delay gate stages 

2 


10 

18 

ns 

tpHL 


15 

32 

ns 

tpLH 

Low-to-high-level, high-to-low-level 
output propagation time, from input 
El to outputs Y 0 -Y 7 

delay gate stages 

3 


8 

26 

ns 

tpHL 


15 

38 

ns 


Note 4: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6 ns, tf == 6 ns,t^ = 500ns, 

Vp = 3Vp.p, Zq ~ 5012 

(2) C|_ includes probe and jig capacitance. 



APPLICATION EXAMPLE 

4-line to 16-line decorder/demultiplexer 


Yo Y, Y 2 Y3 Y4 Ys Ye Yt 

uimn 


Da Db Dc Dq 


Yg Yg Yio Yii Yi 2 Yi3 Yi4 Yi5 

LLLLLUl 


Yo Yi Yg Y3 Y4 Yg Yg Yy 


Yo Y, Y2 Y3 Y4 Ys Yg Yy 

M 74 LS 138 P 


IVI 74 LS 138 P 

El E2 E3 Da Db Dc 


El E2 e .3 Da Db Dc 
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M74LS139P 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 


DESCRIPTION 

The M74LS139P is a semiconductor integrated circuit 
containing two 2-bit 2-line-to-4-line decoders/demulti¬ 
plexers with separate enable inputs. 

FEATURES 

• Enable inputs provided 

• Two circuits completely separate 

• Wide operating temperature range {Ta=—20~-i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

For use as a decoder, when inputs and Db are specified 
in 2-bit binary code, the output corresponding to the 
number among Yo^Ya is set low and all the other 3 
outputs are set high. The enable inputs E are kept low. 
When inputs E are high, all the outputs are set high 
irrespective of the status of Da and Db- 

For use as a 1-line-4-line demultiplexer, make inputs E 
the data inputs and Da and Db the selection inputs. 



FUNCTION TABLE (Note 1) 


E 

Db 

Da 

Yo 

Yi 

Yi 

Yl 

H 

X 

X 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 


Note 1; X : Irrelevant 














MITSUBISHI LSTTLs 

IVI74LS139P 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20 —H 75"C, unless otherwise ntoed) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~ +7 


Vi 

Input voltage 


-0.5~ +15 


Vo 

Output voltage 

High-level state 

-0.5~ Vcc 



Operating free-air ambient temperature range 


-20~+75 

°C 


Storage temperature range 


-65~ -t- 150 

'C 


RECOMMENDED OPERATING CONDITIONS (Ta= — 20 —I- 75'C , unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VohS2.7V 

0 


-400 

aA 

lOL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

Vol^0.5V 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = “20 —I- 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc='>.75V, l|c=-18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc = 4.75V. V| = 0.8V 

V|=2V, Ioh=-400//A 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

VgC“^-^5V Iql —4mA 


0.25 

0.4 

V 

V| = 0.8V,V|=2V l0L = 8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcg = 5.25V, V( = 2.7V 



20 

aA 

Vcc=5.25V. V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V. V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V. Vo = 0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc =5.25V (Note 3) 


6.8 

11 

mA 


* : All typical values are at Vc(;= 5V, Ta= 25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Ice is measured with the outputs in the enable state. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25“C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level, high-to-low-level 
output propagation time, from inputs 
Da, Db to outputs"To-Y; 

' deal y gate stages 

2 

Cl = 15pF (Note 4) 


8 

20 

ns 

tpHL 


15 

33 

ns 

tPLH 

delay gate stages 

3 


10 

29 

ns 

tpHL 


15 

38 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input E to outputs T^-Y 7 


8 

24 

ns 

tpHL 


12 

32 

ns 


Note 4: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 

PRR = TMHz, tr=6ns, tf=6ns, tv„=500ns, Vp=3Vp.p, Zo = 50n. 

(2 ) Cl includes probe and jig capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 
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DESCRIPTION 

The M74LS145P is a semiconductor integrated circuit 
provided with BCD-to-decimal decoder/driver function and 
open collector outputs. 

FEATURES 

• High output current (lo=80mA with Vql^SV; 
lo= 24mA with Vo^.SV) 

• High output breakdown voltage (Vq^IBV) 

• All outputs high with reactive input 

• Wide operating temperature range (Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When inputs Da, Dg, Dc and Dp are designated with a 
BCD code in this decoder/driver, the Yo~Y 9 output 
corresponding to the number is set low while the other 9 
outputs are set high. When a binary number of 10 or more 
is applied to Da~Dq., all the outputs are set high. 

The outputs are open collector types with a breakdown 
voltage of 15V and an Iql of 80mA (with Vql— 3V) This 
device is therefore suitable for use as an LSTTL/MOS 
interface, display tube and relay driver. 


MITSUBISHI LSTTLs 

M74LS145P 


BCD-TO-DECIMAL DECODER/DRIVER 
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MITSUBISHI LSTTLs 


IVI74LS145P 

BCD-TO-DECIMAL DECODER/DRIVER 



ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

V| 

Input voltage 


-0.5~ -t-15 

V 

Vo 

Output voltage 

High-level state 

-0.5~-l-15 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -1-75 

■c 

Tstg 

Storage temperature range 


-65~ -M50 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta = —20 —I- 75°C, unless otherwise noted) 




ELECTRICAL CHARACTERISTICS (Ta= — 20-- + 75°C, unless otherwise noted) 


Voc=4.75V. Iic= -18mA _ 

Vcc = 4.75V. V| = 0,8V 

Vi=2V. Vo=15V _ 

,, l0L=12mA 

Vcc=4.75V --- 

loL = 24mA 

V|=0.8V.V|=2V - — - 

IOL = 80mA 

Vcc = 5 ^5V. Vi=2.7V _ 

Vcc=5-85V. Vi=10V _ 

Vcc = 5.25V. Vi=0.4V 
Vcc = 5.25V (Notel) 


Symbol 

Parameter 

ViH 

High-level input voltage 

V|L 

Low-level input voltage 

Vic 

Input clamp voltage 

lOH 

High-level output voltage 

VoL 

Low-level output voltage 

l|H 

High-level input current 

IlL 

Low-level input current 

icc 

Supply current 



* : All typical values are at V0Q= 5V, Ta= 25 C. 
Note 1: Icc is measured with Dq at OV. 
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MITSUBISHI LSTTLs 

IVI74LS145P 


BCD-TO>DECIMAL DECODER/DRIVER 


SWITCHING CHARACTERISTICS (Vcc = 5V , Ta = 25'’C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 Limits 

Unit 

Min 

Typ 

Max 


Low-to-high-level, high-to-low-level 
output propagation time 

delay gate stages 

2 

Rl=665Q. Cl=45pF (Note 2) 


27 

50 

ns 

1 tpHL 1 


17 

50 

ns 

X 

CL 

delay gate stages 

3 


27 

50 

ns 

1 t PHL 1 


17 

50 

ns 


Note 2: Measurement circuit 

INPUT Vcc VcC OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr=6ns, tf=6ns, tw=500ns, Vp=3Vp.p, Zo = 50n. 

(2 ) Cl includes probe and jig capacitance 


TIMING DIAGRAM (Reference=1.3V) 
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MITSUBISHI LSTTLs 

M74LS147P 

10-LINE DECIMAL TO 4-LINE BCD PRIORITY ENCODER 


DESCRIPTION 

The M74LS147P is a semiconductor integrated circuit con¬ 
taining a 10-line BCD encoder with a priority function. 

FEATURES 

• Priority decoding of the data inputs 

• Data inputs and outputs both active-low 

• Wide operating temperature range (Ta = -20 ~ ^■75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment 

FUNCTIONAL DESCRIPTION 

This device functions to encode a pulse entered through 
one of the nine input pins (Dj ~ Dg) into a BCD code by 
producing an inverted signal (based on input) at output 
~ Yq. The encoder handles all inputs in a priority 
sequence, so that when two or more are present at input at 
the same time, the signal present at the highest priority pin 
will be encoded. Dg does not exist as an input, and when 
all inputs are at high-level, all outputs will also be high-level, 
yielding a 0 output. Ideally suited for use as a keyboard 
encoder or range selector. 


PIN CONFIGURATION (TOP VIEW) 



Outline 16P4 nc: no connection 


BLOCK DIAGRAM 

BCD OUTPUTS 


Ya Vb Yo Yd Vcc 
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MITSUBISHI LSTTLs 

IVI74LS147P 


10-LINE DECIMAL TO 4-LINE BCD PRIORITY ENCODER 


FUNCTION TABLE (Note 1) 



Dz 




Di 

D7 


Dl 

yB 

Yc 

Yi 

TfK 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

H 

H 

. L 

X 

X 

X 

X 

X 

X 

X 

L 

H 

L 

H 

H 

H 

X 

X 

X 

X 

X 

X 

>- 

H 

H 

H 

L 

L 

L 

X 

X 

X 

X 

X 

L 

H 

H 

H 

H 

L 

L 

H 

X 

X 

X 

X 

L 

H 

H 

H 

H 

H 

L 

H 

L 

X 

X 

X 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

X 

X 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

X 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 


_ 

H 

L 


Note 1.x; Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ + 75"C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5- +7 

V 

Vi 

Input voltage 


-0.5- -I- 15 

V 

Vo 

Output voltage 

High-level output 

-0.5- Vcc 

V 

Topr 

Operating free-air ambient temperature range 


- 20- -1-75 

°c 

Tstg 

Storage temperature range 


-65- +150 

"C 


RECOMMENDED OPERATING CONDITIONS ( Ja = — 20— + 75°C . unless otherwise noted) 


Symbol 

Parameter 






Vcc 

Supply voltage 


5 



loH 

High-level output current 

VohS2.7V 

0 




>OL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 



ELECTRICAL CHARACTERISTICS (Ta=~20-1-7510, unless otherwise noted ) 


Symbol 

Parameter 

Test Conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp'voltage 

Vcc=4.75V, (ic= — 18mA 



-1.5 

V 

VCH 

High-level output voltage 

Vcc = 4.75V, Vi = 0.8V 

Vi = 2V, Ich= -400//A 

2.7 

3.4 


V 

VOL 

Low-level output voltage 

Vcc = 4.75 V 

Vi = 0.8V, Vi = 2V 

IOL=4mA 


0.25 

0.4 

V 

ICL = 8 mA 


0.35 

0.5 

V 

IlH 

High-level input current 

VCC=5.25V, V|=2.7V 



20 

aA 

Vcc = 5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

VCC = 5.25V, Vl = 0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

VCC = 5.25V, VC = 0V 

-20 


B31 

mA 

icct 

Supply current 

Vcc = 5.25V (Note 3) 


12 

HI 

mA 

Iccz 

Supply current 

Vcc = 5.25V (Note 4) 


10 

17 

mA 


♦ ; All typical values are at Vqc “ 5V, Tg = 25°C. 

Note 2. All measurements should be done quickly-, and not more than one output should be shorted at a time. 
3. Icci is measured with D 7 at OV, and all other inputs open. 
lcC2 is tneasured with all inputs open. 
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MITSUBISHI LSTTLs 

IVI74LS147P 

10-LINE DECIMAL TO 4-LINE BCD PRIORITY ENCODER 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25‘'C. unless otherwise noted ) 


Symbol 

Parameter 

Test Conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level, high-to-low-level output propagation time, 
from input O’, ~ D7 to output ~ (levels of delay 2) 

Cl= 15pF (Note 5) 


9 

18 

ns 

tpHL 


14 

18 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation time, 
from input D| ~ D 9 to output Y/^ ~ Yq (levels of delay 3) 


25 

33 

ns 

tPHL 


15 

23 

ns 


Note 5. Measurement Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz, tr = 6 ns, tf = 6 ns, t^ = 500ns, Vp = 3Vp.p, 

Zq = boil. 

( 2 ) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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DESCRIPTION 

The M74LS148P is a semiconductor integrated circuit 
provided with an 8-line to 3-line priority encoder function 
and priority sequence function-. 

FEATURES 

• Priority decoding of the data input 

• Easy expansion of the number of input bit 

• Wide operating temperature range {Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When signals are applied to one of this encoder's eight 
inputs D^~D4, the 3-bit binary number corresponding to 
the input pin appears at outputs Ya~Yc. Since priority is 
given to each input, the highest-level input pin signal is 
encoded when more than one signals are applied simultane¬ 
ously. The number of input data can easily be increased as 
shown in the application example using the enable input E, 
enable output EO and group signal output GS. This device 
is suitable for use as a keyboard encoder or for range 
selection. 


MITSUBISHI LSTTLs 

M74LS148P 

8-LINE TO 3-LINE PRIORITY ENCODER 


















MITSUBISHI LSTTLs 

M74LS148P 

8-LINE TO 3<LINE PRIORITY ENCODER 



Note 1 X ; Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20-h 75'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -I-7 

V 

Vi 

Input voltage 


-0.5~ +15 

V 

Vo 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

"C 

Tstg 

Storage temperature range 


-65- +150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta=—20— 4-75°C, unless otherwise noted) 



ELECTRICAL CHARACTERISTICS (Ta = —20-h75°C, unless otherwise noted) 



High-level input voltage 
Low-level input voltage 
Input clamp voltage 

High-level output voltage 


Low-level output voltage 


Di~t57 


Do, E 


Di~D7 


Do. E 


_ I Di~D7 

Short-circuit output current (Note 2) 
Supply current 
Supply current 


High-level input current 


Low-level input current 


Test conditions 


Vcc= 4.75V. lic=-18mA 
Vcc = 4.75V. V|=0.8V 
V|=2V. Ioh=~400/7A 


Vcc = 4.75V I lo 

V| = 0.8V. V| = 2V 


lOL 4 mA 


lOL 8mA 


Vcc = 5.25V, V|=2.7V 


Vcc=5-25V, V|=10V 
Vcc = 5.25V. V|=0,4V 


Vcc=5.25V, Vo= 0V 
Vcc=5.25V (Note 3) 
Vcc = 5.25V (Note 4) 


* : All typical values are at Vcc= 5V, Ta= 25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a tin 
Note 3: Icci is measured with Dy and E at OV and with all other inputs open. 

Note 4: Icc 2 is measured with all inputs open. 
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MITSUBISHI LSTTLs 

M74LS148P 


8-LINE TO 3-LINE PRIORITY ENCODER 


SWITCHING CHARACTERISTICS (Voc=5V, Ta = 25“C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

t PLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputsDi — 0 ^ to outputs Ya~ Yq 
(levels of delay 2 ) 

Cl=15pF (Note 5) 


11 

18 

ns 

1 PHL 


14 

25 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs D, —D? to outputs Ya~Yo 
( levels of delay 3) 


15 

36 

ns 

tPHL 


18 

29 

ns 

t PLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Do ~ D 7 to output EO 
(levels of delay 3) 


7 

18 

ns 

tpHL 


24 

40 

ns 

1 PLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputsD q-^Dv to output GS 
(levels of delay 2 ) 


31 

55 

ns 

_l 

X 

a. 

L 


8 

21 

ns 

t PLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input Eto outputs Ya~Yc 
( levels of delay 2 ) 


11 

25 

ns 

t PHL 


14 

25 

ns 

1 PLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input E to output GS 
(levels of delay 2 ) 


8 

17 

ns 

tpHL 


13 

36 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputE to output EO 
(levels of delay 2 ) 


11 

21 

ns 

t PHL 


27 

35 

ns 


Note 5: Measurement circuit 
INPUT 


Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 

PRR = 1 MHz, tr= 6 ns, tf= 6 ns, tw=500ns, Vp=3Vp.p, Zq=50ST. 

( 2 ) Ci_ includes probe and jig capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 



APPLICATION EXAMPLE 

64-line/4-bit binary encoder 


DATA INPUTS 



Expansion is possible up to 2^ bits in accordance with the above application example. 
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MITSUBISHI LSTTLs 

M74LS151P 

8-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER WITH STROBE 


DESCRIPTION 

The M74LS151P is a semiconductor integrated circuit 
containing an 8-line to 1-line data selector/multiplexer 
function. 

FEATURES 

• Strobe input provided 

• Complementary output provided 

• Low output impedance 

• Wide operating temperature range (Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This 1C has a data selector function which provides 1-line 
selection of 8 input signals and a multiplexer function 
which converts the 8-bit parallel data into serial data. When 
8-line signals are applied to the data inputs and 1 data is 
specified from among the 8 data from selection inputs Sa, 
Sb and Sc, the input signal is output at Y and the inverted 
signal from output Y. By applying 8-bit parallel data to 
Do~D 7 and connecting a synchronous octal counter output 
to Sa, Sb and Sc, the data appear in Y in Do~D 7 order 
and in Y in Do~D 7 order as synchronized with the clock 
pulse. When strobe input G is set high, Y is set low and Y 
high. 

M74LS151P has the same functions and pin connections 
as M74LS251P but the latter is provided with 3-state out¬ 
puts. 


PIN CONFIGURATION (TOP VIEW) 


DATA 

INPUTS 


E 

II 


D3 
D2 
D1 - [T 
Do —► [T 

y^E 

G 

GND E| 


STROBE nr 

input LiJ 


■W 


M Vcc 


D4 

— 

JS] D4 

D1 Ds 

— 

mJ-Ds 

Do Do 

— 

U-De 

y Dt 

y Sa 


^ —Sa 

G c Sb 
S c 

— 

4-Sb 

1_ 


H ^ 



Outline I6P4 


DATA 

INPUTS 


SELECTION 

INPUTS 
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M74LS151P 

8-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER WITH STROBE 


FUNCTION TABLE (Notei) 



Note 1 X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ + 75"C i unless otherwise noted ) 
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MITSUBISHI LSTTLs 

M74LS151P 

8-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER WITH STROBE 


ELECTRICAL CHARACTERISTICS ( Ta = — 20 ~ + 75“C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

l|c=“18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc = 4.75V, V|=0.8V 

V| = 2V. loH= -400iuA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc=4-75V 
V|=0.8V.V| = 2V 

IOL = 4mA 


0.25 

0.4 

V 

1 oL= 8 mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5-25V. V|=2.7V 



20 

aA 

Vcc = 5-25V. V|=10V 



0.1 

mA 

IlL 

Low-level input turre.nt 

Vcc = 5.25V. V|=0,4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vgc = 5.25V. Vo = 0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.Z5V (Note 3) , 


6 

10 

mA 


* ; All typical values are at Vcc=5V, Ta=25°C. 
Note 2: All measurements should be done quickly. 
Note 3: Ice is measured with all inputs at 4.5V 


SWITCHING CHARACTERISTICS (Vec —5V, Ta = 25'’C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level. high-to-low-level output propagation 
time, from inputs Sa, Sb, Sq to output Y 

Cl— 15pF (Note 4) 


10 

23 

ns 

tpHL 


15 

32 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Sa. Sb, Sq to output Y 


22 

43 

ns 

tpHL 


16 

30 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input G to output Y 


10 

24 

ns 

tpHL 


14 

30 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input G to output Y 


21 

42 

ns 

I 

0. 


16 

32 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Do " D 7 to output Y 


7 

21 

ns 

tpHL 


8 

20 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Do~ Dy to output Y 


1 7 

32 

ns 

tPHL 


12 

26 

ns 


Note 4: Measurement circuit 


TIMING DIAGRAM (Reference^ 1.3V) 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: 

PRR = IMHz, tr = 6 ns, tf = 6 ns, tyy = 500ns, 
Vp =3Vp.p,Zo = 50n. 

( 2 ) Cl includes probe and jig capacitance. 
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M74LS153P 

DUAL 4-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER WITH STROBE 


DESCRIPTION 

The M74LS153P is a semiconductor integrated circuit 
containing two 4-line to 1-line data selector/multiplexer 
circuits. 

FEATURES 

• Strobe inputs provided independently for each circuit 

• Selection inputs common to both circuits 

• Low output impedance 

• Wide operating temperature range (Ta=—20 ~-h75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This 1C has two data selector circuits which provide 2-line 
to 1-line selectibn of 4 pairs of input signal using two multi¬ 
plexer circuits which convert the 4-bit parallel data into 
serial data with time-sharing. When 4-line signals are applied 
to the data inputs Do,Di,D 2 and D 3 and 1 data is 
specified from among the data by selection inputs Sa and 
Sb, the input signal is output at Y. By applying 4-bit 
parallel data to Do, Di, D 2 and D 3 , and connecting a syn¬ 
chronous divide-by-4 counter output to Sa and Sb, the 
Do, Di, D 2 and D 3 data appear in the order of Do, Di, 
D 2 and D 3 synchronized with the clock pulse. Sa and Sb 
are common to both circuits while strobe inputs 1G and 2G 
are independent. When 1G and 2G are set high, 1Y and 2Y 
are set low irrespective of the status of the input. 

M74LS153P has the same functions and pin connections 
as M74LS253P but the latter is provided with 3-state out¬ 
puts. 


BLOCK DIAGRAM 


OUTPUTS 



PIN CONFIGURATION (TOP VIEW) 


STROBE X 
INPUT 


DATA 

INPUTS 


Cl 



sa 

1D3-» [T 

- 

|| 

IDj- U 

- 


ID, [I 

- 

m\\ 

ID 0 [£ 

1 

1 

^■1 


1 

B 

MB 


m 




S’ 

IS?^ 

Kh 

Iwl 

l>1]? — 


iH 

m 

ni 


Vcc 

2G 


,7T STROBE 
INPUT 


e. SELECTION 
INPUT 


DATA 

INPUTS 


2 D 3 

TD ^2D2 
Ti] *-20, 

-.-200 

► 2Y OUTPUT 


Outline 16P4 


FUNCTION TABLE (Note 1) 


Sb 

Sa 

Do 

Di 

Dz 

D 3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 


Note 1 X : Irrelevant 
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M74LS153P 

DUAL 4-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER WITH STROBE 


ABSOLUTE MAXIMUM RATINGS (Ta=—20—1-75'C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -f-7 

V 

V| 

Input voltage 


. -0.5~-f15 

V 

Vo 

Output voltage 

High-level state 

— 0.5~ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -1-75 

°c 

Tstg 

Storage temperature range 


-65- 150 



RECOMMENDED OPERATING CONDITIONS (Ta — — 20—l-75t:, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

Voh^2.7V 

0 


-400 

aA 

1 OL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VolS0.5V 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta — — 20~ + 75^^ , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc=4-75V, lic=- 18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, V| = 0.8V 

V|= 2 V. Ioh=-400/zA 

2.7 

3.4 


V 

VOL 

Low-level output voltage 

Vcc= 4.75 V 

V| = 0.8V, V|= 2 V 

IOL= 4 mA 


0.25 

0.4 

V 

l0L= 8 mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc==5.25V, V| = 2.7V 



20 

aA 

Vcc=5.25V, V|= 10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, V| = 0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo= 0 V 

-20 


- 100 

mA 

Icc 

Supply current 

Vcc= 5.25V (Note 3) 


6.2 

10 

mA 


* All typical values are at Vcc=5V, Ta=25“C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
Note 3: Iqc is measured with all inputs at OV, 


SWITCHING CHARACTERISTICS (Vcc—Ta = 25'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 


Typ 


I 

J 

CL 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs D o~D 3 to output Y 


8 

15 

ns 

IPHL 


12 

26 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs S A. S B to output Y 

Cl=15pF 

(Note 4) 


12 

29 

ns 

IpHL 


13 

38 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input G to output Y 


12 

24 

ns 

IpHL 


12 

32 

ns 


Note 4: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: 

PRR = 1MHz, tr = 6 ns, tf = 6 ns, tw = 500ns, 
Vp =3Vp.p,Zo = 50S2. 

( 2 ) Cl includes probe and jig capacitance. 
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M74LS155P 

DUAL 2-BIT BINARY TO 4-LlNE DECODER/DEMULTIPLEXER WITH STROBE 


DESCRIPTION 

The M74LS155P is a semiconductor integrated circuit 
containing two 2-bit binary to 4-line decoders/demulti¬ 
plexers. 

FEATURES 

• Low output impedance 

• Enable inputs provided 

• 8 -bit output decoder/demultiplexer functions are pro¬ 
vided without the use of external components 

• Wide operating temperature range (Ta=—20~-i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When a 2-bit binary number is decoded in quaternary 
numbers and the 2 -bit binary number is applied to inputs 
Da and Db, the corresponding Yo~Y 3 output is set low 
and all the other 3 outputs are set high. In this case, enable 
inputs 1 Ei and 2 Ei are kept high and low, respectively, 
and enable inputs IE 2 and 2 E 2 are kept low. When IE 2 
and 2 E 2 are set high, all the outputs are set high. When 
decoding a 3-bit binary number in octal numbers, lEj and 
2 E 2 are connected and by applying the third bit binary 
number, the outputs appear in 2 Yo~ 2 Y 3 and lYo~ 1 Y 3 , in 
accordance with the function table. 



For use as a 1-line to 4-line demultiplexer, the outputs 
appear in Yo~Y 3 by making lEj and 2 Ei the data inputs 
and Da and Db the selection inputs. For use as a 1-line to 
8 -line demultiplexer, IE 1 and 2 Ei are connected to make 
them the third bit selection input and IE 2 and 2 E 2 are 
connected to make the data inputs so that the outputs 
appear in 2Y^~2Y7 and 1Y^~1 Y 3 . 

M74LS155P has the same functions and pin connections 
as M74LS255P but the latter is provided with open col¬ 
lector outputs. 
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IVI74LS155P 

DUAL 2-BIT BINARY TO 4-LINE DECODER/DEMULTIPLEXER WITH STROBE 


FUNCTION TABLE (Note 1) 


(2-bit binary to 4-line decoder/1 line 


to 4-line demultiplexer) 


m 

EB 

IS 

m 

B 

B 

a 

a 

a 

a 

D 

B 

B 

a 

B 

B 

B 

B 

B 

B 

B 

a 

B 

B 

B 

□ 

B 

a 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

a 

B 

9 

0 

9 

B 

B 

0 

B 

D 

a 

a 

a 

a 

a 


m 

EB 


a 


Si 



B 

B 

B 

B 

B 

B 

B 

D 

N 

B 

B 

B 

B 

B 

fl 

B 

F 

a 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

fl 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

a 

a 

a 

a 

qI 


(3-bit binary to 8-line decoder/1 line 
to 8-line demultiplexer) 


ES 

ES 

la 

m 

Si 

SI 


Si 


m 

iS 


B 

D 

B 

B 

B 

B 

B 

B 

a 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

a 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

a 

a 

B 

B 

B 

a 

B 

B 

B 

B 

a 

B 

a 

a 

B 

B 

B 

a 

B 

B 

B 

B 

a 

B 

a 

a 

B 

B 

B 

B 

B 

B 

B 

B 

a 

B 

B 

a 

B 

B 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 


Note 1 X : Irrelevant 

Dc • Pin connecting 1 El and 2Ei 
E i Pin connecting 1 E 2 and 2 E 2 


ABSOLUTE MAXIMUM RATINGS (Ta =—20 -l-75“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vec 

Supply voltage 


-0.5~ +7 

V 

Vi 

Input voltage 


-0.5~ + 15 

V 

Vo 

Output voltage 

High-level state 

~0.5~ Vec 

V 

Topr 

Operating free-air ambient temperature range 


-20~ +75 

t 

Tstg 

Storage temperature range 


-65~ + 150 

r 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 -h 75T), unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 


Vec 

Supply voltage 

4.75 

5 


V 

1 OH 

High-level output current 

VohS2.7V 

0 


-400 

aA 

1 OL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS ( Ta = — 20-1- 75'C, unless otherwise noted ) 



Parameter 

Test conditions 

Limits 



Typ * 





2 



V 

V|L 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc= 4.75V, lic= —18mA 




V 

VoH 

High-level output voltage 

Vcc=4.75V, V| = 0.8V 

V|=2V, Ioh=-400,uA 

2.7 

D 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

Vi = 0.8V, Vi = 2V 

IOL=4mA 


0.25 

0.4 

V 

l 0 L= 8mA 


0.35 


V 

IlH 

High-level input current 

Vcc=5.25V 

Vi = 2. 7V 



■ 

^A 

Vcc=5.25V 

Vi= 10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc= 5.25V, V| = 0.4V 




mA 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V, Vo=0V 

-20 



mA 

Icc 

Supply current 

Vcc= 5.25V (Note 3) 


6.1 


mA 


=1= : All typical values are at Vcc= 5V, T;,= 25 C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time 
Note 3: Ice is measured with inputs 1 Ej, 2Ei and 2 E 2 at OV and with Da, Db and IE 1 at 4.5V 
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IVI74LS155P 

DUAL 2-BIT BINARY TO 4-LINE DECODER/DEMULTIPLEXER WITH STROBE 


SWITCHING CHARACTERISTICS ( Vcc = 5V, Ta = 25tl, unless otherwise noted) 


Test conditions 


Limits 

Min I Tvp I Max 




15 

ns 

30 

ns 

27 

ns 

27 

ns 


Note 4: Measurement circuit 

INPUT 


TIMING DIAGRAM (Reference level = 1.3V) 





OUT 

Ku 





(1) The pulse generator (PG) has the following characteristics: 

PRR = 1MHz, tr=6ns, tf=6ns, tw= 500ns, Vp=3Vp.p, Zo=50f2. 

(2 ) Cl includes probe and jig capacitance 

APPLICATION EXAMPLE 

4-phase clock pulse generator 



Da. Db. 1 E.1 
lEj, 2E1, 2 E 2 


LEVELS OF 
DELAY 2 


LEVELS OF 
DELAY 3 
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M74LS156P 

DUAL 2-BIT BINARY TO 4-LINE DECODER/DEMULTIPLEXER 

WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74LS156P is a semiconductor integrated circuit 
containing two 2-bit binary to 4-line decoders/demulti¬ 
plexers with open collector outputs 

FEATURES 

• Usable in AND Tie connection 

• Enable inputs provided 

• 8 -bit output decoder/demultiplexer function is provided 
without the use of external components 

• Wide operating temperature range (Ta=—20~-f-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When a 2-bit binary number is decoded as a quaternary 
number and the 2 -bit binary number is applied to inputs 
Da and Dg, the corresponding Yo~Y 3 output is set low 
and all the other 3 outputs are set high. In this case, enable 
inputs 1 Ei and 2 Ei are kept high and low, respectively, 
and enable inputs 1 Ej and 2 E 2 are kept low. When IE 2 
and 2 E 2 are set high, all the outputs are set high. When 
decoding a 3-bit binary number in octal numbers, IE 1 and 
2 E 2 are connected and by applying the third bit binary 
number to them, the outputs appear in 2 Yo~ 2 Y 7 and 
1 Yo~1 Y 3 , in accordance with the function table. 


PIN CONFIGURATION {TOP VIEW) 



=1= OPEN COLLECTOR OUTPUT 

Outline 16P4 


For use as a 1-line to 4-line demultiplexer, the outputs 
appear in Yo~Y 3 by making IE 1 and 2 Ei the data inputs 
and Da and Dg the selection inputs. For use as a 1-line to 
8 -ljne demultiplexer, lEj and lEj are connected to to be 
made the third bit selection input and 1 E 2 and 2 E 2 are 
connected to be made the data inputs so that the outputs 
appear in 2 Yo~ 2 Y 3 and 1 Yo~ 1 Y 3 . 

M74LS156P has the same functions and pin connections 
as M74LS155P but the latter is provided with active pull-up 
resistor outputs. 


BLOCK DIAGRAM 


OUTPUTS 
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M74LS156P 

DUAL 2-BIT BINARY TO 4-LINE DECODER/DEMULTIPLEXER 

WITH OPEN COLLECTOR OUTPUT 


FUNCTION TABLE (Noteii 

(2-bit binary to 4-line decoder/1 line 
to 4-line demultiplexer) 


Db 

Da 

2 E 2 

2Ei 

2Yo 

2Y, 

2 Y 2 

2 Y 3 

X 

X 

H 

X 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 


Db 

dT 


IE 1 

lYo 

1Y, 

IY 2 

IY 3 

X 

X 


X 

H 

H 

_1 

H 

H 

L 

L 

ri 

H 

ri 

Ti 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H' 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

L 

X 

X 

X 

L 

H 

H 

H 

H 


(3-bit binary to 8-line decoder/1 line 
to 8 line demultiplexer) 


Dc 

Db 

Da 

E 

2Yo 

2Yi 

2Y2 

2 Y 3 

IY 0 

1Y, 

IY 2 

IY 3 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 


Note 1 X • Irrelevant 

Dc • Pin connecting 1Ei and 2Ei 
E i Pin connecting IE 2 and 2 E 2 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 -1-75X;, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5-- -+-7 

V 

Vi 

Input voltage 


-0.5- + 15 

V 

Vo 

Output voltage 

High-level state 

-0.5- Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20- -i~75 

°C 

Tstg 

Storage temperature range 


-65- + 150 

°C 


RECOMMENDED OPERATING CONDITIONS (Ta — — 20 —l-75'C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

1 OH 

High-level output current 

Vo=5.5V 

0 


100 




Vol^0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 



ELECTRICAL CHARACTERISTICS ( Ta = — 20-1- 75 “C , unless otherwise noted ) 


. Symbol 

Parameter 

Test conditions 

Limits 





ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc= 4.75V. l|c=-18mA 



- 1.5 

V 

lOH 

High-level output current 

Vcc=4.75V. Vi=0.8V 

V| = 2V. Vo=5.5V 



100 

aA 


Low-level output voltage 

Vcc=4.75V 

V| = 0.8V. Vi = 2V 

IOL=4mA 




V 

IOL=8mA 


0.35 

0.5 

V 


High-level input current 

Vcc=5.25V, V| = 2.7V 



20 

aA 

Vcc=5.25V. Vi=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, V| = 0.4V 



-0.4 

mA 

icc 

Supply current 

Vcc= 5.25V (Note 2) 


6.1 

10 

mA 


* : All typical values are at Vcc= 5V, Ta= 25'’C. 

Note 2: Icc is measured with inputs IE 2 , 2Ei and 2 E 2 at OV and with Da, Db and IE 1 at 4.5V 
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IVI74LS156P 

DUAL 2-BIT BINARY TO 4-LINE DECODER/DEMULTIPLEXER 

WITH OPEN COLLECTOR OUTPUT 


SWITCHING CHARACTERISTICS ( Vcc=5V, Ta =251^ , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level, high-to-low-level 
output propagation time, from 
inputs Da, Deto outputs Y^ — Yi 

delay gate stages 

2 

RL=2kQ 

Cl=15pF 

(Note 3) 


18 

40 

ns 

tpHL 


18 

51 

ns 

tpLH 

delay gate stages 

3 


20 

46 

ns 

IpHL 


18 

51 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs 1 Eg, 2Ei, 2 E 2 to outputs Yq — Ys 


16 

40 

ns 

I 

Q. 


20 

51 

ns 

I 

_I 

Q. 

Low-to-high-level, high-to-low-level output propagation 
time, from input lEt to outputs IYq ~ IY 3 


20 

48 

ns 

tpHL 


25 

48 

ns 


Note 3: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc 


Vcc OUTPUT 




(1) The pulse generator (PG) has the following characteristics: 

PRR = 1MHz, tr=6ns, tf=6ns, t„=500ns, Vp = 3Vp.p, Zo=50n. 

(2) Cl includes probe and jig capacitance 


APPLICATION EXAMPLE 

4-bit binary/hexadecimal decoder/demultiplexer 


f 

Yo Y, Y2 Y3 Y4 Ys Ye Y7 

nil nil 

Ya Yg Y,o Yu Y,2 Y,3 Yu Y15 

un nu 

IY0IY1IY2IY3 2Yo2Yi2Y2 2Y3 


1Yo1Y,1Y2lY3 2 Yo2Y,2Y2 2Y3 

M74LS156P 


M74LSI56P 

(M74LS155P) 


(M74LS155P) 

IE2IE, Db Da 2E22 Ei 


IE2IE1 DbDa 2E22Ei 


'/^M74LS04P 


Da Db Dc Dd E 

'■-v’-^ ENABLE INPUT 
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M74LS157P 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


DESCRIPTION 

The M74LS157P is a semiconductor integrated circuit 
containing four 1-line to 2-line data selector/multiplexer 
circuits. 

FEATURES 

• Common strobe input for all 4 circuits 

• Common select input for all 4 circuits 

• Low output impedance 

• Wide operating temperature range (Tg = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This 1C has 4 circuits, each of which has a data selection 
function which selects one-line out of a 2-line signal and a 
multiplexing function to convert 2-bit parallel data into 
serial data by time sharing. When 2-line signals are fed to 
at inputs Dq and Di and one of these is specified by the 
selection input Sa, the specified input signal is selected 
taken from output Y. The Sa and strobe inputs are com¬ 
mon to all 4 circuits. When G is high, all the outputs, 1Y, 
2Y, 3Y, and 4Y are low, regardless of the inputs. 

I\/I74LS157P has the same functions and pin connections 
as M74LS257P but the latter is provided with 3-state 
outputs. 



FUNCTION TABLE (Note 1) 


G 

s A 

Do 

Di 

Y 

H 

X 

X 

X 

L 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


Note 1: X ; irrelevant 


BLOCK DIAGRAM 


OUTPUTS 



DATA INPUTS STROBE SELECT 

INPUT INPUT 
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M74LS157P 


QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20-1- 75X) , unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

VI 

Input voltage 


-0.5~ -1-15 

V 

Vo 

Output voltage 

High-level state 

- 0.5 ~ V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20~-h75 

r 


Storage temperature range 


-65~ -P 150 

x: 


RECOMMENDED OPERATING CONDITIONS (Ta — — 20 —I- 75T;, unless otherwise noted) 



Parameter 

Limits 

■ 





Supply voltage 






High-level output current 

VohS2.7V 



-400 



Low-level output current 

Vol^0.4V 



4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20-1-75X1, unless otherwise noted) 



Parameter 

Test conditions 

Limits 





ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc= 4.75V, l|c=-18mA 



- 1.5 

V 


High-level output voltage 

Vcc=4.75V, V| = 0.8V 

Vi = 2V. Ioh=-400//A 

B 


B 

V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V| = 0.8V, Vi = 2V 

IOL = 4mA 




V 

IOL=8mA 




V 


High-level input current 

Do, Di 

Vcc=5.25V 

V| = 2.7V 



20 


Sa, G 



40 

Do, Di 

Vcc = 5.25 V 

Vi= 10V 



0.1 


Sa. G 



0.2 


Low-level input current 

Do, Di 

Vcc= 5.25V 

V| = 0.4V 



-0.4 


Sa. G 



-0.8 

los 

Short-circuit output current (Note 2) 

Vcc= 5.25V, Vo= 0 V 

-20 



mA 

icc 

Supply current 

Vcc= 5.25V (Note 3) 


9.7 

_li- 

mA 


♦ I All typical values are at Vcc = SV, Ta = 25°C. 

Note 2; All measurements should be done quickly, and not more than one output should be shorted at a time. 
Note 3; Ice is measured with all inputs at 4.5V, 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25X;, unless otherwise noted) 



Parameter 

Test conditions 

Limits 





tPLH 

Low-to-high'leveL high-to-low-level output propagation 
time, from input Dq. Dj to output Y 




iS 


tpHL 



9 


ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 



11 

23 

ns 

tPHL 

time, from input Sa to output Y 

Cl=15pF (Note 4) 


14 

27 

ns 

tPLH 

Low'to-high-level, high-to-low-level output propagation 
time, from input ^ to output Y 


12 

20 

ns 




12 

21 

ns 


Note 4: Measurement circuit 


INPUT Vcc OUTPUT 


( 1 ) 


-tCl 


( 2 ) 


The pulse generator (PG) has the following 
characteristics: 

PRR = 1 MHz, tr = 6ns, tf = 6ns, tw-= 500ns, 

Vp = 3Vp.p, Zq = 5017 

Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74LS158P 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER (INVERTED) 


DESCRIPTION 

The M74LS158P is a semiconductor integrated circuit 
containing four 2-line to Mine data selector/multiplexer 
circuits. 

FEATURES 

• Converted outputs provided 

• Strobe inputs provided independently for each circuits 

• Selection inputs common to four circuits 

• Low output impedance 

• Wide operating temperature range (Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This 1C has four data selector circuits which provide 2-line 
to 1-line selection for 4 pairs of signals using four multi¬ 
plexer circuits which convert the 2-bit parallel data into 
serial data with time-sharing. When 2-line signals are applied 
to the data inputs Dq and Di and 1 data is specified from 
among the data from selection input S^, the input signal is 
inverted and can be output at Y. By applying 2-bit parallel 
data to Do and Di, and connecting a binary counter output 
to Sa, the Do and Di data are inverted and appear in the 
order to Do and Di synchronized with the clock pulse. 
Sa and strobe input G are common to all four circuits. 
When G is set high, 1Y, 2Y, 3Y and 4Y are set high ir¬ 
respective of the status of the inputs. 

M74LS158P has the same functions and pin connections 



FUNCTION TABLE (Note 1) 



as M74LS258P but the latter is provided with 3-state 
outputs. 


BLOCK DIAGRAM 




IDq 1Di 2Do 2Di 3Do 3D| 

DATA INPUTS 


M)—(13^—(15)-ci;- 

4Do 4Di Q Sa 

STROBE SELECTION 
INPUT INPUT 
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M74LS158P 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER (INVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 —I- TST), unless otherwise noted) 



Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


-0.5~ +7 

V 

V| 

Input voltage 


-0.5~ + 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~ + 7 

V 


Operating free-air ambient temperature range 


-20~ +75 

'C 


Storage temperature range 


-65~ + 150 

X: 


RECOMMENDED OPERATING CONDITIONS ( Ta = — 20 —I- 75T:, unless otherwise noted) 



Parameter 

Limits 

Unit 

Min 

Typ 

Max 


Supply voltage 

4.75 

5 

5,25 

V 


High-level output current 

Voh^2.7V 

0 


-400 

aA 


Low-level output current 

Vol^0.4V 

0 


4 


Vol^0.5V 

0 


8 

mA 1 


ELECTRICAL CHARACTERISTICS ( Ta — — 20-1- ySt) , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 


Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 





V 

Vic 

Input clamp voltage 

Vcc=4.75V. Iic= —18mA 



- 1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V. Vi = 0.8V 

Vi = 2V. Ioh=-400/zA 

2.7 



V 

VoL 

Low-level output voltage 

Vcc= 4.75V 

V| = 0.8V. Vi = 2V 

IOL = 4mA 


0.25 

0.4 

V 

IOL = 8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Do. Di 

Vcc= 5.25V 

V| = 2.7V 




aA 

Sa. g 




Do, Di 

Vcc=5.25V 

V|=10V 




mA 

Sa, G 




IlL 

Low-level input current 

Do, Di 

Vcc= 5.25V 

Vi = 0.4V 



-0.4 

mA 

Sa, G 




los 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo= 0 V 

-20 



mA 

ICCH 

High level Supply current 

Vcc= 5.25V (Note 3) 


4.8 


mA 

ICCL 

Low-level supply current 

Vcc= 5.25V (Note 4) 


6.5 

11 

mA 


* : All typical values are at Vcc=5V, Ta=25°G. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. Note 3: Ice is measured with all inputs at 4.5\/. 
Note 4: The supply current should be measured with 1 Do~4Do at 4.5\/ and the other inputs at OV. 

SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25‘C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Do, Di to output Y 

Cl=15pF (Notes) 


5 

12 

ns 

tPHL 


5 

12 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input Sa to output Y 


9 

20 

ns . 

tPHL 


10 

24 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 

lime, from input G to output Y 


8 

1 7 

ns 

tPHL 


8 

18 

ns 


Note 5: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vec OUTPUT 


0 - 




(1) The pulse generator (GP) has the following characteristics: 
PRR = 1MHz, tf = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zo = 50S2, 

(2) Cl includes probe and jig capacitance. 
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M74LS160AP 

SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH DIRECT RESET 


DESCRIPTION 

The M74LS160AP is a semiconductor integrated circuit 
containing a presettable synchronous decade counter func¬ 
tion with a direct reset input. 

FEATURES 

• Direct reset and synchronous preset inputs 

• Carry output and enable input for cascade connection 

• High-speed counting (fmax = 55MHz typical) 

• Wide operating temperature range {Ta= —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When the count pulse is applied to clock input T, the 
number of count pulses appears as a BCD code in the 
outputs Qa, Qb, Qc and Qd synchronized with the count 
pulse. Counting is done when T changes from low to high. 

Presetting is performed to synchronize the count pulse. 
When data are applie d to th e data inputs Da, Db, Dc and 
Dd, the load input LOAD is made low and T is changed 
from low to high, the signals Da, Db, Dc and Dd appear at 
the Qa, Qb, Qc and Qd outputs, respectively, regardless of 
the status of enable inputs Ep and Ej, thereby presetting 
the counter. 

When the counter is preset to a numerical value of 10 or 
more, counting proceeds in accordance with the status 
transition diagram. 

Resetting is asynchronous. Qa, Qb, Qc and Qd are set 
low by setting direct reset input Rd low, regardless of the 
status of the other inputs. 


PIN CONFIGURATION (TOP VIEW) 




DIRECT RESET 

Rp—» |T 




iD Vcc 

INPUT 




CLOCK INPUT 

t^[7 

— 

T ^°RC0 

— 

is] — RCO 


Da—[T 

— 

Da Qa 

— 

13 -Qa ' 


Db-» [T 

_ 

Db Qa 

— 

13 -Qb 

DATA INPUTS < 





Dc— \T 

— 

Dc Qc 

— 

m —Qc 


Dd-» 

— 

Dd Qd 

— 

n] — Qd _ 

ENABLE INPUT 

Ep—► ^ 

— 

Ep Et 
Load 

— 

13 «-Et 


CARRY, 

OUTPUT 


OUTPUTS 


B 


■LOAD load INPUT 


Outline 16P4 


Carry output RCO is high only when Qa is high, Qb is 
low, Qc is low, Qd is high and Ej is high. Ep, Et and 
RCO are used for synchronous counter cascade connection 
and for configuration of a divide-by-10" counter. (Refer to 
the application examples.) 


BLOCK DIAGRAM OUTPUTS 


_A, . ..^ OUTPUT 

Qa Qb Qc Qd RCO 



Vcc 

-® 


GND 
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IVI74LS160AP 

SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH DIRECT RESET 


STATE DIAGRAM 



OPERATION TIMING DIAGRAM 


FUNCTION TABLE (Notei) 



LOAD 

Et 

Ep 

T 

Qa 

Ob 

Oc 

Do 

RCO 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

H 

L 

L 

X 

T 

Da 

Db 

Dc 

Dd 

L 

H 

L 

H 

X 

T 

L* 

H 

H 

H 

H 

T 

Count 

L* 

H 

H 

L 

X 

X 

Inhibit 

L 

H 

H 

H 

L 

X 

Inhibit 

L* 


Notel. t : Transition from low to high (positive edge 
trigger) 

* • RCO is normally low but is high when Q/^ is 
high, Qb is low, Qq is low, Qq is high and Ey 
is high. Therefore, RCO = Qa'Qb'Qc'Qd’Et 
X : Irrelevant 


J_L 


LOAD 

Da _J 

Db _(” 

Dc _f 

Dd_ 

T 


UTunjojnj'LJijnjnj'ij^^ 



Qb 

Qc 

Qd 

RCO 



U-J tl- 


RESET PRESET COUNT COUNT INHIBIT 


ABSOLUTE MAXIMUM RATINGS (Ta = “‘20^—h 75*0, unless otherwise noted) 


Symbol 

. Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


-0.5- -1-7 

V 

Vi 

Input voltage 


-0.5- -1-15 

V 

Vo 

Output voltage 

High-level state 

-0.5-Vcc 

V 

IIIBH 

Operating free-air ambient temperature range 


-20- -1-75 

'C 


Storage temperature range 


-65--1-150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta = —20~ + 75°C , unless otherwise noted) 



v , Parameter 



^^1 



H 

Supply voltage 


5 


mm 


High-level output current 

Vo S2.7V 





■ 

Low-level output current 

Vol^O.AV 



4 


Vol^0.5V 

0 


8 
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M74LS160AP 

SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH DIRECT RESET 


ELECTRICAL CHARACTERISTICS (Ta = — 20~ + 75°C , unless otherwise noted) 



Parameter 

Test conditions 

High-level input voltage 



V|L 

Low-level input voltage 

V|C 

Input clamp voltage 

VOH 

High-level output voltage 



Low-level output voltage 


Vcc = 4.75V, l(c=-18mA 


Vcc=4.75V, V| = 0.8V 
V|=2V. Ioh=-400//A 


Voc = 4.75V _Ioi 

Vi = 0.8V. Vi = 2V lot 


Limits 1 


Min 

Typ* 

Max 

Mil 

2 



V 



0.8 

V 



-1 .5 

V 



Da. Db, Do, Do, Ep 

LOAD. T, Et 

! 

Vcc = 5.25V. V| = 2.7V 


Da, Db, Dc, Do, Ep 

LOAD, T, Et 

Vcc=5.25V. V|=10V 

Low-level input current 

Da, Db, Dc, Do. Ep 

LOAD, T, Et 

Rd 

Vcc=5.25V. V|=0.4V 

Short-circuit output current (Note 2) 

Vcc= 5.25V. Vo=0V 

Supply current', all outputs high 

Vcc = 5.25V (Note 3) 

Supply current, all outputs low 

Vcc = 5.25V (Note 4) 



* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2. All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 3. IccH is measured with Da, Dg, Dc, Dq, Ep, Ej.and at 4.5V, LOAD at OV, and T set from OV to 4.5VA 

Note 4. Iccu is measured with Da, Dg, Dc, Dp, Ep, Ej and R^, UJAD at OV and T set from OV to 4.5V. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25”C, unless otherwise noted) 



Symbol 

Parameter 


Maximum clock frequency 

tPLH 

Low-to-high-level, high-to-low-level output propagation time. 

tPHL 

from input T to output RCO 

tPLH 


tPHL 


tPLH 

Low-to-high-level, high-to-low-level output propagation time 

tPHL 

(when LOAD is low), from input T to outputs Qa, Ob, Qc. Qq 

tPLH 

Low-to-high-level, high-to-low-level output propagation time. 

tPHL 

from input Ej to output RCO 

tPHL 

High-to-low-level output propagation.time, from input^ 
outputs Qa, Qb, Qc, Qd 



TIMING REQUIREMENTS (Vcc= 5V, Ta = 25”C, unless otherwise noted) 


Symbol 

Parameter 

tw(TH) 

Clock input T high pulse width 

tw(TL) 

Clock input T low pulse width 


Direct reset Rq pulse width 


Clock pulse rise time 


tsu(D) 

Setup time Da~ Do to T 

tsufCOAD 

Setup time LOAD toT (Note 8) 

tsu(E) 

Setup time Ep, Et to T 

th(D) 

Hold time Da~ Dq to T 

th(LO^) 

Hold time LOAD toT (Note 8) 

1h(E) 

Hold time Ep, Et T 

trec(RS) 

Recovery time Rd to T 


Test conditions 


Limits 

Min I Typ I Max 
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M74LS160AP 

SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH DIRECT RESET 


Note 5. Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) ,has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zo = 50fi. 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 


Rd 


_ i 


Qa, Qb.Qc. Od 


tw(Ro) 


^recfRo) 


/ 



I 


RCO 


■ 

1 


1 







ISSI 




Note 7. When the clock input T does not satisfy these 
standards, an incorrect counting operation may 
result. 

Note 8. When the load input LOAD setup time and hold 
time are not satisfied, the incorrect data may be 
preset. (When LOAD changes within ± 5ns of 
the LOAD input transition from low to high, 
presetting may be made to low when the data 
input is high.) 

APPLICATION EXAMPLE 

Cascade-connpcted divided-by-IO*^ counter 
• Low-speed connections 





Note 6. The shaded areas indicate when the input is per- 
mited to change for predictable output perform¬ 
ance. 



TO FOLLOWING STAGES 


TO FOLLOWING STAGES 
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IVI74LS161AP 

SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER WITH DIRECT RESET 


DESCRIPTION 

The M74LS161AP is a semiconductor integrated circuit 
containing a synchronous presettable 4-bit binary (hexa¬ 
decimal) counter with direct reset input. 

FEATURES 

• Direct reset and synchronous preset inputs 

• Enable input and carry output for cascaded operation 

• High-speed counting (fmax - 55MHz typical) 

• Wide operating temperature range (Tg = -20 ~ 75 C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPITON 

When a counting pulse is applied to the T input, the 4-bit 
binary representation of the count is output at Qa, Qb, Qc 
and Qq in synchronization with the count pulse. Counting 
is done on the transition of the T input signal from low to 
high. 

Presetting is accomplished in synchronization with the 
counting pulse. When preset data is applied to the Da, 
Db, Dc and Dp inputs, the load input LOAD is made 
low, and T is changed from low to high, this data will 
appear in the Qa, Qb, Qc and Qp outputs, respectively 
regardless of the status of the enable inputs Ep and Ej, 
thereby presetting counter. 

Resetting is performed asynchronously by setting the 
direct reset input to low at which time the Q^, Qb, Qc 
and Qq outputs go to low-level regardless of the states of 


PIN CONFIGURATION (TOP VIEW) 


DIRECT RESET Hr _ rT 

input 

CLOCK INPUT T -f IT 

'da-» |T 
Db—► |T 

DATA INPUTS 

Dc- [T 
Dd^ U 

ENABLE INPUT Ep—► 


tRo 

RCO 

Da 

Qa 

Db 

Qb 

Dc 

Qc 

Dd 

Qd 

Ep Et 
LOAD 


16] Vcc 
"iBl — RCC 


RIPPLE 
RCO CARRY 
OUTPUT 


-LOAD LOAD INPUT 


Outline 16P4 


the other inputs. 

The ripple carry output RCQ is high only when all Q 
outputs and Ej are high. The two enable inputs Ep and 
Et and the RCQ carry output can be used to form an 
n-bit synchronous counter by means of cascade connec¬ 
tion of several ICs (refer to the application example for 
the M74LS160AP). 
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M74LS161AP 


SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER WITH DIRECT RESET 


Note V. t • Indicates a transition from low to high (positive edge triggering), 

* : RCO is normally low but is high when all Q outputs and Ex are high 
simultaneously, i.e., RCO = Qa • Qb’Qc’Qd'Et 
X : irrelevant 


OPERATION TIMING DIAGRAM 


Rd 

1 

_J 



LOAD 1 



Da I 


_1 

r-- 

Dr I 




! 1 1 

Dc_ri 
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- 

DD_ni 



“L” . 

T 

1 1 

EP 1 



1 1 1 




1 1 

Et 
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o 

> 

1 

1 
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o 

o 

1 

1 

lJ 

^ —— ' i 

o 

o 

1 

1 

.J 

1 1 

1-1_!_ 

RCO 

_!_M_1—1___ 




lj2 13 14 15 0 1 2i 


RESET 

COUNT '' INHIBIT 


FUNCTION TABLE (Note 1) 


Rd 

LOAD 

Et 

Ep 

T 

Oa 

Ob 

Oc 

Od 

RCO 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

H 

L 

L 

X 

T 

Da 

Db 

Dc 

Do 

L 

H 

L 

H 

X 

T 

L* 

H 

H 

H 

H 

T 

Count 

L* 

H 

H 

L 

X 

X 

Inhibit 

L 

H 

H 

H 

L 

X 

Inhibit 

L* 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20— + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5- +7 

V 

Vi 

Input voltage 


-0.5 - + 15 

V 

Vo 

Output voltage 

High-level state 

— 0.5—Vcc 

V 


Operating free-air ambient temperature range 


-20- +75 

°c 

Tstg 

Storage temperature range 


-65- + 150 

"C 


RECOMMENDED OPERATING CONDITIONS (Ta — ■“20'—h 75°C, unless otherwise noted) 


nn 

Parameter 







Supply voltage 

4.75 

5 


n 


High-level output current 

Voh^2.7V 

0 





Low-level output current 

VolS0-4V 



4 


VoL^O.SV 



8 
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IVI74LS161AP 

SYNCHRONOUS PRESETTAOLE 4-BIT BINARY COUNTER WITH DIRECT RESET 


ELECTRICAL CHARACTERISTICS (Ta= — 20 —(- 75“C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V|H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V. lic=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75V. V| = 0.8V 

V| = 2V. Ioh=~400/uA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V| = 0.8V. V| = 2V 

Iql ~4mA 


0.25 

0.4 

V 

Iql =8mA 


0.35 

0.5 

V 

l|H 

High-level input current 

Da, Db, Dc. Dd, Ep 

Vcc = 5.25V. Vi = 2.7V 



20 

aA 

LOAD. T.Et 



40 




20 

Da, Db, Dc, Dd, Ep 

Vcc = 5.25V. V|=10V 



0. 1 

mA 

LOAD, T, Et 



0.2 

Rd 



0.1 

IlL 

Low-level input current 

Da, Db, Dc, Dd. Ep 

Vcc = 5.25V. Vi=0.4V 

. 


-0.4 

mA 

LOAD, T, Et 



-0.8 




-0.4 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V. Vo=0V 

-20 


-100 

mA 

ICCH 

Supply current, all outputs high 

Vcc = 5.25V (Note3) 


18 

31 

mA 

•CCL 

Supply current, all outputs low 

Vcc^ 5.25V (Note 4) 


19 

32 

mA 


* : Typical values are for Vcc=5V and Ta=25°C 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 

3: 'Measurement of the high-level power supply current is performed with all data inputs, Ep, Ej and Rq at 4.5V and the LOAD input at OV, changing the T input 
from OV to 4.5V. 

4: Measurement of the high-level power supply current is performed with all data inputs, Ep, Ej, ^ and LOAD at OV, changing the T input from OV to 4.5V. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 2 5'C , un less otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl= 15pF 

(Note 5) 

25 

55 


MHz 

tPLH 

Low-to-high'level, high-to-low-level output propagation,time, 
from input T to output RCO 


20 

35 

ns 

tPHL 


20 

35 

ns 

tPLH 

Lwo-to-high-level, high-to-low-level output propagation time 
(when LOAD is high), from input T to outputs Qa, Qb. Qc. Qd 


12 

24 

ns 

tpHL 


16 

27 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation time 
(when LOAD is low), from input T to outputs Qa. Qs. Qc. Qd 


12 

24 

ns 

tPHL 


16 

27 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation time, 
from input Ey to output RCO 


8 

14 

ns 

tPHL 


8 

14 

ns 

tPHL 

High-to-low-level output propagation time, from inputWo 

outputs QA, Qb , Qc. Qd 


15 

28 

ns 


TIMING REQUIREMENTS (Vcc - 5V. Ta = 25“C. unless otherwise noted) 


Symbol 

_1 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw{TH) 

Clock input T high pulse width 


25 

7 


ns 

tw(TL) 

Clock input T low pulse width 


25 

6 


ns 

twfRo) 

Direct reset R o Pulse width 


20 

6 


ns 

tr 

Clock pulse rise time 




100 

ns 

tsu(D) 

Setup time Da~ Dq to T 


20 

3 


ns 

tsu(LOAD 

Setup time LOAD toT (Notes) 


20 

6 


ns 

tsu(E) 

Setup time Ep, Ej to T 


20 

8 


ns 

th(D) 

Hold time Da~ Dd to T 


3 

0 


ns 

th(LOAD) 

Hold time LOAD toT (Note 8) 


3 

- 3 


ns 

th(E) 

Hold time Ep, Et to T 


3 

-3 


ns 

trec(R^) 

Recovery time R d to T 


15 

6 


ns 
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MITSUBISHI LSTTLs 

M74LS161AP 

SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER WITH DIRECT RESET 


Note 5: Measurement circuit 


INPUT Vcc OUTPUT 


PG 





(1) The pulse generator IPG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 5on. 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 

tw(TH) , tw(TL) 


Qa, Qb, Qc, Qd 
RCO _ 




Da. Db . Dc. Dd 
LOAD 



1isu(D) th(D) 
tsu(LOAD) the LOAD) 


Qa.Qb.Qc.Qd 



tsu(D) th(D) 
tsu(LOAD) th(LOAD) 




tsu(E) th(E) tsu(E) th(E) 

Note 6. The shaded area indicates the period within which switch¬ 
ing may take place. 



APPLICATION EXAMPLE 
Programmable divider 


LOAD 

Ep 

Qa Qb Qc 

Qd 

Et 

M741LS161AP 

RCO 

T 

Rd 

Da Db Dc 

Dd 


ENABLE INPUT 
COUNT PULSE 


Note 7: Reset is performed by applying countpulse with reset input 

high. Rn pin cannot be used since Q/^~Qq should be set low. 


1/4M74LS02P 

RESET INPUT 








MITSUBISHI LSTTLs 

M74LS162AP 

FULLY SYNCHRONOUS PRESETTABLE DECADE COUNTER 


DESCRIPTION 

The M74LS162AP is a semiconductor integrated circuit 
containing a synchronous presettable decade counter func¬ 
tion with a synchronous reset input. 

FEATURES 

• Synchronous reset and preset inputs 

• Carry output and enable input for cascade connection 

• High-speed counting (fmax= 55MHz typical) 

• Wide operating temperature range (Ta = -20~-i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When the count pulses are applied to clock input T, the 
number of count pulses appears as a BCD code in the 
outputs Qa, Qb. Qc» Qd synchronized with the count 
pulses. Counting is done when T changes from low to high. 

Presetting is performed to synchronize the count pulse. 
When data are applied to the data inputs Da, Db, Dc and 
Dd, the load input LOAD is made low and T is changed 
from low to high, the signals Da, Db, Dc and Dp appear at 
the Qa, Qb, Qc and Qp outputs, respectively, regardless of 
the status of enable inputs Ep and Ej, thereby presetting 
the counter. When the counter is preset to a numerical 
value of 10 or more, counting proceeds in accordance with 
the status transition diagram. 

Resetting is synchronized with the count pulses. Qa, 
Qb, Qc and Qp are set low by setting reset input R low 
and by changing T from low to high. 

Carry output RCQ is high only when Qa is high, Qb is 


PIN CONFIGURATION (TOP VIEW) 


RESET INPUT R [J-ll Vcc 

CLOCK INPUT .T -► [T — T ^RCO — «] -► RCO CARRY OUTPUT 
Da ► j_3^ — Da Qa ► Q a 

Db—IT —Db Qb—Qb 

(data INPUTS- -OUTPUTS 

Dc-» IT —Dc Qc—iU — Qc 


Dq—► I 6 I— IDd QdI—| l l| 


-LOAD LOAD INPUT 


Outline 16P4 


low, Qc is low, Qp is high and Ej is high. Ep, Ej and RCQ 
are used for synchronous counter cascade connection and 
for configuration of an n-bit counter. (Refer to the applica¬ 
tion examples of the M74LS160AP.) 
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MITSUBISHI LSTTLs 

M74LS162AP 

FULLY SYNCHRONOUS PRESETTABLE DECADE COUNTER 


STATE DIAGRAM 



OPERATION TIMING DIAGRAM 



i4n_pjnjnjnjTjnjnjn_^^ 



RESET PRESET 


COUNT INHIBIT 


FUNCTION TABLE (Notei) 


m 

LOAD 

la 

■a 

T 


El 





X 

X 

X 

T 

L 

L 

L 

L 

L 

a 

L 

L 

B 

T 

Da 



Do 

L 

D 

L 

D 


t 

B 

n 

H 

■a 

D 

T 

Count 

IQI 


H 

L 

B 

X 

Inhibit 


D 

H 

■a 

- 

B 

Inhibit 



Note 1 I : Transition from low to high (positive edge trigger) 

Its : RCO is normally low but is high when is high, Qg is low, Qc 
is low, Qd is high and E-f is high. Therefore, RCO = 

•Et 

X ) Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta — 2Q —I- 75*0., unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ +7 

V 

Vi 

Input voltage 


-0.5~ + 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20-+ 75 

t; 


Storage temperature range 


-65~ + 150 



RECOMMENDED OPERATING CONDITIONS (Ta = —20-E75‘C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

1 OH 

High-level output current 

VohS2.7V 

0 


-400 

uA 

1 OL 

Low-level output current 

Vcl^0-4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 
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MITSUBISHI LSTTLs 

M74LS162AP 

FULLY SYNCHRONOUS PRESETTABLE DECADE COUNTER 


ELECTRICAL CHARACTERISTICS (Ta = — 20"^ + 75^;;, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 


High-level input voltage 


2 



V 


Low-level input voltage 




0.8 

V 

H9I 

Input clamp voltage 

Vcc = 4.75V. lic = -18mA 



-1.5 

V 

VOH 

High-level output voltage 


D 

D 


V 

VoL 

Low-level output voltage 

Vcc = 4.75 V 

V| = 0.8V. V|=2V 

Iql =4mA 



0.4 

V 

lOL =8mA 


0.35 

0.5 

V 

l|H 

High-level input current 

Da. Db. Dc. Do, Ep 

Vcc = 5.25V. V| = 2.7V 



20 

aA 

LOAD, T, Et 



40 

R 



40 

Da, Db. Dc, Do. Ep 

Vcc = 5.25V. V|=10V 



0.1 

mA 

LOAD, T, Et 



0.2 

R 



0.2 

IlL 

Low-level input current 

Da, Db, Dc, Do, Ep 

Vcc = 5.25V. Vi = 0.4V 



-0.4 

mA 

LOAD, T, Et 



-0.8 

R 



-0.8 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V. Vo=0V 

-20 


-100 

mA 


Supply current, all outputs high 

Vcc = 5.25V (Notes) 


18 

31 

mA 


Supply current, all outputs low 

Vcc = 5-25V (Note4) 


19 

32 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2. All measurements should be done quickly and not more than one output should be shorted at a time. 

Notes. IccH is measured with Da, Db, Dq, Dq, Ep, Ex, and R at 4.5V, LOAD at OV, then 4.5V applied to T input. 
Note 4. IccL is nneasured with Da, Db, Dq, Dq,Ep, Ex and R, LOAD at OV and T set from OV to 4.5V. 


SWITCHING CHARACTERISTICS (Vcc = .5V, Ta = 25'C, unless otherwise noted) 



Symbol 

Parameter 

Test conditions 

fmax 

Maximum clock frequency 


tPLH 

Low-to-high-level, high-to-low-level output propagation time. 


tPHL 

from input T to output RCO 


tPLH 

Lwo-to-high-level, high-to-low-level output propagation time 


tpHL 

(when LOAD is high), from input T to outputs Qa, Qb. Qc. Qd 

Cl = 15pF 

tPLH 

Low-to-high-level, high-to-low-level output propagation time 

(Note 5) 

tPHL 

(when LOAD is low), from input T to outputs Qa, Qb. Qc, Qo 


tPLH 

Low-to-high-level, high-to-low-level output propagation time. 


tPHL 

from input Ex to output RCO 


TIMING 

REQUIREMENT (Vcc=5V, Ta = 25‘C, unless otherwise noted) 





































































MITSUBISHI LSTTLs 

M74LS162AP 


FULLY SYNCHRONOUS PRESETTABLE DECADE COUNTER 


Note 5. Measurement circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, tyv = 500ns, 

VP = 3Vp.p,Zo = 50J2. 

(2) Cl includes probe and jig capacitance 


APPLICATION EXAMPLES 

Divide-by-n counter configuration 


ENABLE INPUT 
ENABLE INPUT 
COUNT PULSE 



TIMING DIAGRAM (Reference level = 1.3V) 

tW(TH) , tW(TL) 




Qa.Qb.Qc.Qd 

RCO 


/ 




Divide-by-n counter 

Pins connected to gate input 

Ternary counter 

Qb 

Divide-by 5 counter 

Qc 

Divide-by-6 counter 

Qa, Qc 

Divide-by-7 counter 

Qb. Qc 

Divide-by-9 counter 

Qd 





Note 6. The shaded areas indicate when the input is per- 
mited to change for predictable output perform¬ 
ance. 
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MITSUBISHI LSTTLs 

M74LS163AP 

FULLY SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER 


DESCRIPTION 

The M74LS163AP is a semiconductor integrated circuit 
containing a synchronous presettable 4-bit binary (hexa¬ 
decimal) counter with a synchronous reset input. 

FEATURES 

• Synchronous reset and preset inputs. 

• Cascade connected enable input and carry output. 

• High speed counting (fmax = 55MHz typical) 

• Wide operating temperature range ( 73 = -20~-^75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When count pulses are applied to the clock input T, the 
number of count pulses appears as a 4-bit binary code in 
the outputs Qa, Qb- ^C/ and Qq synchronized with the 
count pulses. Counting is done when T changes from low to 
high. 

Presetting is performed to synchronize the count pulse. 
When data is applied to the data inputs Da, Db, Dc and 
Dd, the load input LOAD is made low, and T is changed 
from low to high, the signals Da, Db, Dc, and Dq appear 
at the Qa, Qb, Qq, and Qp outputs, respectively, regard¬ 
less of the status of the enable inputs Ep and Et, thereby 
presetting the counter. 

Reset is performed, synchronized with the count pulse. 
When the reset input R is made low, and T is changed from 
low to high, Qa, Qb, Qc/ and Qp will be low. 



The ripple carry output RCO is high only when Qa = Qb = 
Qc = Qd = high and Ej = high. Ep, Ej and RCO are used 
when the counter is cascade connected in a synchronous 
manner to from an n-bit counter. (See the M74LS160AP 
application example). 


BLOCK DIAGRAM outputs carry 



INPUT INPUT input Ij^p^jyg DATA INPUTS 
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IVI74LS163AP 

FULLY SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER 


FUNCTION TABLE (Note 1) 


■R 

LOAD 

Et 

Ep 

T 

Qa 

Ob 

Oc 

Od 

RCO 

L 

X 

X 

X 

T 

L 

L 

L 

L 

L 

H 

L 

L 

X 

T 

Da 

Da 

Dc 

Do 

I L 

H 

L 

H 

X 

T 

L* 

H 

H 

H 

H ■ 

T 

Count 

L» 

H 

H 

L 

X 

X 

Inhibit 

L 

H 

H 

H 

L 

X 

Inhibit 

L * 


transition from low to high level 

RCO output is normally low-level, but RCO output is high-level when Ej 
input is high-level while the counter is in its maximum count state (HHHH). 
irrelevant 


OPERATION TIMING DIAGRAM 



RESET PRESET COUNT INHIBIT 


ABSOLUTE MAXIMUM RATINGS (Ta = —20 —t- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 


-0.5' -f 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20' -1-75 

°c 

Tstg 

Storage temperature range 


-65' -1-150 

“C 


RECOMMENDED OPERATING CONDITIONS (Ta ——20^ E75'C, unless otherwise noted) 



Parameter 


B 




B99 

Supply voltage 


5 




High-level output current 

VohS2.7V 




B 


Low-level output current 

VolSO.AV 





Vol^0.5V 



8 

B9I 
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MITSUBISHI LSTTLs 

M74LS163AP 

FULLY SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER 


ELECTRICAL CHARACTERISTICS (Ta= — 20~ + 75“C. unless otherwise noted) 


Symbol 

Parameter 

, Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 


Low-level input voltage 





V 

Vic 

Input clamp voltage 

Vcc = 4.75V. lic=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V. V| = 0.8V 

V| = 2V. Ioh=-400^A 

2.7 

3.4 


V 


Low-level output voltage 

Vcc = 4.75V 

V| = 0.8V. V| = 2V 

Iql =4mA 




V 

loL =8mA 


0.35 


V 

■ 

High-level input current 

Da, Db, Dc. Dd, Ep 

Vcc = 5-25V. V|=2,7V 





LOAD, T,Et 



40 

R 



40 

Da. Db. Dc, Dd, Ep 

Vcc = 5.25V, V|=10V 



0.1 

mA 

LOAD, T, Et 



0.2 

R 



0.2 

I 

Low-level input current 

Da, Db, Dc. Dd, Ep 

Vcc = 5.25V. V| = 0.4V 



-0.4 


LOAD, T, Et 

_I 



R 



-0.8 

los 

Short-circuit output current (Note 2) 

V.cc = 5-25V. Vo=0V 





ICCH 

Supply current, all outputs high 

Vcc = 5.25V (Note31 


18 

31 

mA 

ICCL 

Supply current, all outputs low 

Vcc = 5.25 V (Note 4) 


HB 

32 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 

3: IccH is measured with D^, Dg, Dc, Dq, Ej, R inputs at 4,5V, LOAD inputg rounded and a momentary ground,then 4.5V, applied to T input. 
4: IccL is measured with Da, Dg, Dc, Dq, Ej, R, LOAD inputs grounded and a momentary ground, then 4.5V, applied to T input. 


SWITCHING CHARACTERISTICS (Vcc —5V, Ta—25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

(max 

Maximum clock frequency 


25 

55 


MHz 

tPLH 

Low-to-high-level, high-to-low-level output propagation time. 



20 

35 

ns 

tPHL 

from input T to output RCO 



20 

35 

ns 

tPLH 

Lwo-to-high-level, high-to-low-level output propagation time 



12 

24 

ns 

tPHL 

(when LOAD is high), from input! to outputs Qa..Ob. Dc. Dd 

Cl = l5pF 


16 

27 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation time 

(Note 5) 


12 

24 

ns 

tPHL 

(when LOAD is low), from input T to outputs Qa, Ob. Qc. Qd 



16 

27 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation time. 



8 

14 

ns 

tPHL 

from input Ej to output RCO 



8 

14 

ns 


TIMING REQUIREMENTS (Vcc- 5V. Ta = 25“C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw(TH) 

Clock input T high pulse width 


25 

7 


ns 

tw(TL) 

Clock input T low pulse width 


25 

6 


ns 

tr 

Clock pulse rise time 



400 

100 

ns 

tsU(D) 

Setup time Da~ Do to T 


20 

3 


ns 

tsufLOAD) 

Setup time LOAD to T (Note 7) 


20 

6 


ns 

tsufR) 

Setup time R to T 


20 

11 


ns 

tsU{E) 

Setup time Ep, E t to T 


20 

8 


ns 

th (D) 

Hold time Da"~ Dd to T 


3 

0 


ns 

thCLOAD) 

Hold time LOAD to T (Note 7) 


3 

-3 


ns 

th(R) 

Hold time R to T 


3 

- 8 


ns 

th(E) 

Hold time Ep, Et to T 


3 

- 5 


ns 
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MITSUBISHI LSTTLs 

M74LS163AP 

FULLY SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER 


Note 5; Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq - 50n 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 

tw(TH) , tw(TL) 




Qa, Qb, Qc. Qd 
RCO _ 


1 


tpLH 


V 


tPHL 






RCO 

1 

f * 

- ^ 

1 

tpLH 


- tPHL_ 


_ i 

f \ 


/ 

*SU(E) 

1h(E) 



f 

1 

^SUtE) 

the El 


Note 6: The shaded areas indicate when the input is permitted to change for 
predictable output performance. 


APPLICATION EXAMPLE 

Variable modulo counter 


ENABLE INPUT 
ENABLE INPUT 
COUNT PULSE 


1/6 M74LS04P 
or 1/4 M74LS00P 
or 1/3 M74LS10P 

“H” 

1 . 


LOAD Qa Qb Qc Qd 
E p 

Et M74LS163AP RCO| 

T 

R Da Db Dc Dd 

V I I "I "T 


Divide rate 

Outputs connect to inputs of GATE 

3 

' Qb 

5 

Qc 

6 

Qa. Qc 

7 

Qb. Qc 

9 

Qd 

10 

Qa. Qd 

11 

Qb. Qd 

12 

Qa. Qb. Qd 

13 

Qc, Qd 

14 

o 

> 

o 

o 

o 

o 

15 

Ob, Oc, Od I 
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M74LS164P 

8-BIT $ERIAL-IN PARALLEL-OUT SHIFT REGISTER 


DESCRIPTION 

The M74LS164P is a semiconductor integrated circuit 
containing an 8-bit serial input-serial/parallel output shift 
register function with direct reset input. 

FEATURES 

• Serial input-serial/parallel output 

• Direct reset input provided 

• 8-bit for high space factor 

• Input load factor of 1 for each input 

• Wide operating temperature range (Ta= —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device is configured with 9 D-type edge-triggered 
flip-flops and the serial data inputs Dsi and Ds2 logic 
product Dsi X Ds 2 represents the first-stage flip-flop data 
input. Outputs Qo~Q 7 are taken out from the flip-flop Q 
outputs. When Dsi and Ds 2 are both high and the clock 
pulse is applied to T, the high signal is shifted in sequence 
into Qq, Qi ... Q?. When either Dsi or Ds 2 or both are 
low and the clock pulse is applied to T, the low signal is 
shifted into Qq, Qi ... Q? in sequence. Shifting is 
performed when T changes from low to high. 

When the direct reset input Rd is set low, all the outputs 
are reset low irrespective of the other input signals. Rd 
should be kept at high when using this device as a shift 
register. 



BLOCK DIAGRAM 
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MITSUBISHI LSTTLs 


M74LS164P 


8-BIT SERIAL-IN PARALLEL-OUT SHIFT REGISTER 


FUNCTION TABLE (Note 1) 


Operational mode 

Rd 

T 

Dsi 

DS2 

Qo ■ 

Oi 

Q2 


04 

Os 

06 

0? 

Reset 

L 

X 

X 

X 

L 

L 

L 

> 

L 

L 

L 

L 


H 

t 

L 

L 

L 

mm 


mm 

03° 




Right shift 

H 

T 

H 

L 

L 

Qo° 

Q° 

02° 

03° 

04° 

0s° 

06° 

H 

t 

L 

H 

L 


■a 


mm 



Bli 


H 

T 

H 

H 

H 

Qo° 

■1 


03° 

04° 

05° 

06° 


Note 1 T • Transition from low to high (positive edge trigger) 
Q° I Levei of output before the change from low to high 
X Irrelevant 


OPERATION TIMING DIAGRAM 


^ -U-LT 



ABSOLUTE MAXIMUM RATINGS (Ta = —20-—h 75“C , unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vco 

Supply voltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 


-0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20- -h75 

“C 

Tstg 

Storage temperature range 


-65- -(-150 

°c 


RECOMMENDED OPERATING CONDITIONS ( Ta = — 20 —I- 75°C . unless otherwise noted ) 


Symbol 

Parameter 



Min 



Vcc 

Supply voltage 

4.75 


5.25 

mm 

loH 

High-level output current 

Voh^2.7V 

0 


-400 


lOL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VolS0.5V 

0 


8 

mA 
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M74LS164P 

8-BIT SERIAL-IN PARALLEL-OUT SHIFT REGISTER 


ELECTRICAL CHARACTERISTICS (Ta = — 20 — + 75“C. unless otherwise noted) 





High-level input voltage 


Low-level input voltage 
Input clamp voltage 


High-level output voltage 


Low-level output voltage 


High-level input current 


Vcc = 4.7SV. l|c=-18mA 


Vcc = 4.75V. V| = 0.8V 
V|=2V. Ioh=-400;uA 


Vcc = 4.75V 
Vi=0.8V.Vi=2V I loL=8mA 


l|L 

Low-level input current 

Vcc=5.25V. V|=0.4V 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V. Vo = 0V 

Icc 

Supply current 

Vcc = 5.25V (Note3) 



* : All typical values are at Vcc=5V, Ta=25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Icc is measured with Dsi and Dss at OV, 4.5V applied to T after Rq has been set from OV to 4.5V. 

SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, unless otherwise noted ) 


Symbol 


Parameter 

Test conditions 

■m 


(Maximum clock frequency 


tPLH 

tpHL 

1 

Low-to-high-level, high-to-low-level output propagation 
time, from input T to outputs Qo~Q 7 

Cl= 15pF 


1 

-ow-to-high-level, high-to-low-level output propagation 

(Note 4) 


1 

time, input Rq to outputs Qo ~07 




Note 4: Measurement circuit 



(1) The pulse generator (PG) has the following characteristics: 
PRR=1MHz, tr=6ns, tf=6ns, tw=500ns, Vp=3Vp.p, Zo=50n. 

(2) Cl includes probe and jig capacitance 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

tw(TH) 

Clock input T high pulse width 

tw(TL) 

Clock input T low pulse width 

tw(R^) 

Direct reset Rq pulse width 

tsu (□) 

Setup time Dsi, DsatoT 

th(D) 

Hold time Dsi, Ds 2 toT 

tree (^) 

Recovery time R o to T 


Test conditions 



TIMING 

DIAGRAM (Reference level = 1.3V) 




^W(Ro) 

T 


-^ 





|rec(Ro) 

Dsi. Ds 2 



Note 5: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 


MITSUBISHI 

ELECTRIC 




























































MITSUBISHI LSTTLs 

M74LS16SAP 

8-BIT PARALLEL-IN SERIAL-OUT SHIFT REGISTER 


DESCRIPTION 

The M74LS165AP is a semiconductor integrated circuit 
containing an 8 -bit serial/parallel input — serial output shift 
register function. 

FEATURES 

• Parallel-to-serial data conversion 

• Complementary output (Q 7 and ) 

• Direct overriding load (data) input 

• Clock inhibit input 

• Wide operating temperature range (Tg = -20 ~ ■t-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment 

FUNCTIONAL DESCRIPTION 

This device is configured from eight R-S-Tflip-flop circuits 
and is designed to accept serial data input through Ds, or 
parallel data input through Dq ~ D 7 . 

When Ds is used as the inpu t, a clo ck pulse is applied to 
clock input T when load input LOAD is high-level and the 
clock inhibit input T|nh is low-level. 

Shift operations are initiated upon T transiting from low 
to high, and th^ata present at Ds appears as an output 
pulse from Q 7 , Q 7 of the 8 th flip-flop circuit. The output 
at Q 7 is always an inverted value of that presen t at Q 7 . 

When Do ~ D 7 is used as the input, LOAD is active-low. 
Since Dq ~ D 7 are entered at the direct-set, direct-reset 
input of each flip-flop, read is executed regardless of the 
status of other inputs. 


PIN CONFIGURATION (TOP VIEW) 


LOAD 

INPUT 

CLOCK 

INPUT 


PARALLEL 

DATA 

INPUTS 


SERIAL 

OUTPUT 



Vcc 


♦- t|NH 


CLOCK 

INHIBIT 

INPUT 


-D 3 1 


PARALLEL 

DATA 

INPUTS 


n SERIAL 
s data INPUT 


07 


SERIAL 

OUTPUT 


Outline 16P4 


Care should be exercised to prevent the recording of 
erroneous data ca used by a change in the value of Dq ~ 
D 7 when LOAD switches from low to high-value. Also, 
when T|mh is high, a shift operation will not be effected 
with clock pulse input. When T is low-level, and T|nh 
transits from low to high, a 1 -bit shift operation will be 
executed. 

M74LS165AP is an enhanced-performance version of 
M74LS165P having modified switching characteristics. 


BLOCK DIAGRAM 

PARALLEL 
DATA INPUTS 



SERIAL 

OUTPUTS 
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M74LS165AP 

8-BIT PARALLEL-IN SERIAL-OUT SHIFT REGISTER 


FUNCTION TABLE (Note 1) 
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m74LS165AP 


8-BIT PARALLEL-IN SERIAL-OUT SHIFT REGISTER 


ABSOLUTE MAXIMUM RATINGS (Ta=—20 — H 75“C , unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vec 

Supply voltage 


-0.5 - -1-7 

V 

Vi 

Input voltage 


-0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

-0.5-Vec 

V 

Topr 

Operating free-air ambient temperature range 


-20- -1-75 

"C 

Tstg 

Storage temperature range 


-65--I-150 

"C 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 — + 75‘C , unless otherwise noted ) 


Symbol 

Parameter 

Limits 



Typ 


VeC 

Supply voltage 


5 

5.25 

V 

lOH 

High-level output current 

VohS2-7V 




aA 

lOL 

Low-level output current 


0 


4 

mA 


0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta — ~20 -1-7510 , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc = 4.75V, liC = -18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75V. Vi = 0.8V 

Vi = 2V, Ioh=-400aA 

2.7 

3.5 


V 

VOL 

Low-level output voltage 

Vcc = 4.75V 

Vi=0.8V , Vi = 2V 

IOL=4mA 


0.25 

0.4 

V 

IOL = 8 mA 


0.35 

0.5 

V 

Hll 

High-level input current 

Vcc = 5.25V, V| = 2.7V 



20 

aA 

Vc(r=5.25V, V(= 10V 



0.1 

mA 

IIL 

Low-level input current 

Vcc = 5.25V, V|= 0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 3) 

Vcc = 5.25V, Vo = 0V 

-20 


-100 

mA 

icc 

Supply current 

Vcc = 5.25V (Note4) 


18 

. 30 

mA 


♦ ; All typical values are at Vcc = 5V, Tg = 25°C, 

Note 2. All measurements should be done quickly, and not more than one output should be sho rted at a time. 

3. With the outputs open, clock inhibit and clock at 4.5V, and a clock pulse applied to the LOAD input. Ice is measured first with the parallel inputs at 4.5V, 
then with the parallel inputs grounded. 


SWITCHING CHARACTERISTICS (VCC —5V, Ta = 25'C, unless otherwise noted) 





Limits 





Min 

Typ 

Max 


f max 

Maximum clock frequency 


25 

38 


MHz 

r 

I 

Q. 

Low-to-high-level, high-to-low-level output propagation 



17 

35 

ns 

t PHL 

time, from input LOAD to outputs Q 7 and Q 7 



20 

35 

ns 

t PLH 

Low-to-high-level, high-to-low-level output propagation 



14 

25 

ns 

t PHL 

time, from input T to outputs Q^ and Q 7 



13 

25 

ns 

r 

I 

_l 

0 . 

Low-to-high-level, high-to-low-level output propagation 



9 

25 

ns 

t PHL 

time, from input D -7 to output Q 7 



20 

30 

ns 

t PLH 

Low-to-high-level, high-to-low-level output propagation 



16 

30 

ns 

t PHL 

time, from input D 7 to output 07 



12 

25 

ns 
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IVI74LS165AP 

''' " ' . '■ ' _ 8-BIT PARALLEL-IN SERIAL-OUT SHIFT REGISTER 

Note 4. Measurement Circuit 

INPUT Vcc OUTPUT 


(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tv, = 500ns, Vp = 3Vp.p, 

Cu Zo=50n. 

(2) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25''C, unless otherwise noted) 



TIMING DIAGRAM (Reference level = 1.3V) 
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M74LS166AP 

8-BIT SHIFT REGISTER 


DESCRIPTION 

The M74LS166AP is a semiconductor integrated circuit 
containing an 8-bit serial/parallel input — serial output shift 
register function. 

FEATURES 

• Parallel-to-serial conversion 

• Clock inhibit input 

• Direct overriding reset 

• Wide operating temperature range (Tg = -20~-t-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment 

FUNCTIONAL DESCRIPTION 

Parallel or serial input mode is selected via the load input 
LOAD signal. When LOAD is high-level, serial input enables 
the serial data input and couples the eight flip-flop for serial 
shifting with each clock pulse. Conversely, when LOAD is 
low-level, parallel data inputs Do~D 7 are enabled and 
synchronous loading occurs on the next clock pulse. While 
during parallel loading, serial data flow in inhibited. Clock¬ 
ing is accomplished on the low-to-high-level edge of the 
clock pulse through a two-input positive NOR gate permit¬ 
ting one input to be used as a clock-enable or clock-inhibit 
function. Holding either of the clock inputs high inhibits 
clocking; holding either low enable the clock input. This, 
of course, allows the system clock to be free-running and 
the register can be stopped on command with the other 


PIN CONFIGURATION (TOP VIEW) 


SERIAL 

DATA Ds -► rn - 


Do-» IT- 
Di^d- 

Dg —» fT- 

Ds-*’ {£- 


■W 


PARALLEL 

DATA 

INPUTS 


CLOCK ___ 

INHIBIT Tinh— m- 
INPUT I—I 

CLOCK INPUT T -♦ [T- 
GND [T 


Do load 

Di 

D7 

Dz 

Q? 

D3 

De 

T INH 

□5 

^ Rd 

Dt 


iH 

U 

iU 

iH 

13 


Vcc 


«-LOAD 


LOAD 

INPUT 


PARALLEL 
' DATA INPUT 


O, SERIAL 

DATA OUTPUT 


«-D5 


PARALLEL 

DATA 

INPUTS 


_ DIRECT 

R'D RESET 
INPUT 


Outline 16P4 


clock input. The clock-inhibit input should be change to 
the high level only while the clock input is high. The 
buffered, direct reset input Rq overrides all other inputs, 
including the clock, and sets all flip-flop to zero. 

M74LS166AP has been improved to resolve timing 
problems on LOAD input signal switching that occurred in 
the M74LS166P. Serial output Q7 has also been provided 
with a buffer to reduce noise, resulting in a change in 
specifications. 


BLOCK DIAGRAM 



load -N/-^ CLOCK CLOCK 

input parallel INPUTS 
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M74LS166AP 

8-BIT SHIFT REGISTER 


FUNCTION TABLE (Notei) 


: " ” - ^ 

tn + 1 1 



T|NH 

T 

Ds 

Parallel Inputs 

1 Interna) outputs j 

O7 

Do-“D7 

Qo 

1 J 

L 

X 1 

X 

X 

X 

X 




H 

X 

L 

L 

X 

X 

Qoo 

Q10 

Q70 

H 

L 

L 

T 

X 

Do-'-Dy 

Do 

Di 

D7 

H 

H 

L 

t 

H 

X 

H 

Qon 

^ 6 n 

H 

H 

L 

T 

L 

X 

L 

Qon 

Qsn 

H 

X 

H 


X 

X 

Qoo 

Qin 

Q70 


Notel. X : Irrelevant 

t : Transition from low to high (positive edge trigger) 

Do ~ D7 : Indicates status prior to clock pulse at input Do thru Dt. 

Qqo ■■■Q70: Indicates initial status of output Qo thru Q 7 . 

Q«n ■■•Q7n: Indicates status of Qo thru Q7 immediately prior to clock input 
tn+i: Bit time after one clocking transition. 


TIMING DIAGRAM 

^JT^TJXrXJTRJTJTXLpjTJTJTJlJTJ^^ 
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IVI74LS166AP 

8-BIT SHIFT REGISTER 


ABSOLUTE MAXIMUM RATINGS (Ta = ~20-1- 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-+-7 

V 

V| 

Input voltage 


-0.5~ + l5 

V 

Vo 

Output voltage 

High-level output 

— 0.5~ Vcc 

V 

T opr 

Operating free-air ambient temperature range 


-20~t75 

’C 

Tstg 

Storage temperature range ■ 


-65~ + 150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta= ~20—l-75'C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

Voh^2.7V 

0 


-400 

AtA 

lOL 

Low-level output current 

Vol^0-4V 

0 


4 

mA 

VoL^O-SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS ( Ta = — 20-l-75°C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V|H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc=4.75V, lic=-18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V, Vi=0.8V 

Vi=2V, loH=-400/iA 

2.7 

3.5 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V|=0.8V, V|=2V 

1 0L = 4mA 


0.25 

0.4 

V 

IOL = 8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc=5.25V, V|=2.7V 



20 

uA 

Vcc=5.25V, V|= 10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V, Vi=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo = 0V 

- 20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Notes) 


20 

32 

mA 


♦ : All typical values are at Vcc = 5V, Tg = 25°C. 

Note 2. All measurements should be done quickly, and not more than one output should be shorted at a time. 


3. With all outputs open, 4.5V applied to the serial input and all other inputs except the clock grounded, Iqq is 
measured after a momentary ground, then 4.5V, is applied to clock. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25“C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Min 

Limits. 

Typ 

— 

Max 

Unit 

fmax 

Maximum clock frequency 


25 

38 


MHz 

tpHL 

High-to-l.ow-level output propagation time, from input 

Rq to output Q, 

Cl= 15pF (Note 5) 


18 

30 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 



10 

20 

ns 

t PHL 

time, from input T to output Q-j 



12 

25 

ns 
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M74LS166AP 

8-BIT SHIFT REGISTER 


Note 4. Measurement circuit 



(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, t^ = 6ns, tf = 6ns, 
tvy = 500ns, Vp = 3Vp.p, Zq “ 50n. 

(2) Cl includes jig and probe capacitance. 


TIMING REQUIREMENTS (vcc=5v, Ta=25-c, unless otherwise noted) 
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M74LS170P 

4-BY-4 REGISTER FILE WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74LS170P is a semiconductor integrated circuit 
containing a 4-word by 4-bit register file function with 
open collector outputs. 

FEATURES 

• Separate read and write addresses for simultaneous data 

• Read and write enable inputs provided 

• Easy expansion of memory capacity using enable inputs 

• Usable in AND-Tie connection (open collector outputs) 

• Wide operating temperature range (Ta=—20~-i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device contains 16 D-type latches as memory elements. 
Separate read and write inputs, both address and enable, 
allow simultaneous read and write operation, thereby 
enabling readout of other word contents during writing and 
writing into other words during readout resulting in 
increased speed. Open collector outputs make it possible to 
The open collector outputs permit wire-AND connec¬ 
tions for 256 outputs and expansion up to 1024 words. 

M74LS170P has the same functions and pin connections 
as M74LS670P but the latter is provided with 3-state 
outputs. 


PIN CONFIGURATION (TOP VIEW) 



* : OPEN COLLECTOR OUTPUT 

Outline 16 P4 


Writing Method 

Writing into the bits is performed by specifying the words 
with address inputs Wa and Wg and by applying the data 
to data inputs Dq, Dj, D2 and D3. The write enable input 
Eyy is set low. No writing is performed when is set high. 

Readout Method 

When the words are specified by read address inputs Ra 
and Rg, the contents of the stored bits appear in outputs 
Qq, Qi, Q2 and Q3. Read enable input Er is set low. When 
Er is set high, all the outputs are set high. 
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M74LS170P 

4 -BY .4 REGISTER FILE WITH OPEN COLLECTOR OUTPUT 


FUNCTION TABLE (Notei) , 

Writing Method__ Readout Method 


ES 

EH 


Qo 

Ql 

O2 

Q 3 

wm 

X 

D 

H 

H 

H 

H 


L 

L 

Wo Bo 

WqBi 

W0B2 

W0B3 

0 

L 

L 




W1B3 

m 

D 

L 

WjBo 



W2B3 

■a 

D 

L 

W3B0 

W3B, 

W3B2 

W3B3 




s 

Word 

0 

1 

2 

3 

B 

X 

a 

QO 

QO 

QO 

QO 

- 

L 

L 

Q = D 

QO 

QO 

QO 

m 

L 

L 

QO 

Q=D 

QO 

QO 

L 

■a 

L 

QO 

QO 

Q = D 

QO 

H 

H 

L 

QO 

QO 

qo 

Q=^D 


Note 1 QO : No change in word contents. 

Q = D Data input contents are written into specified word, 
WxB Y i Indicates word X and bit Y contents 
X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20 1- 75"C, unless otherwise noted ) 


^lEISSOfl 

Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 


-0.5~ -i-15 

V 

Vo 

Output voltage 

High-level state 

-0.5~-H7 

V 

Topr 

Operating free-air ambient temperature,range 


-20~+75 

°c 

Tstg 

Storage temperature range 


-65~ -t-150 

"C 


RECOMMENDED OPERATING CONDITIONS ( Ta = — 20 —l-75”C . unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

lai 

Supply voltage 

4.75 

5 

5.25 

V 


High-level output current 

Vo =5.5V 

0 


100 


H 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20~ + 75°C. unless otherwise noted) 



Parameter 

Test conditions 

Limits 




mmm 

^aflE 

High-level input voltage 


___ 


EH 



Low-level input voltage 




EDI 

V 


Input clamp voltage 

Vcc=4.75V, 1 (c = — 18 mA 



- 1.5 

V 


High-level output current 

V cc=4.75V, V|=0.8V 

V|=2V, Vo=5.5V 

■ 



HI 


Low-level output voltage 

Vcc = 4.75V 

V| = 0.8V, V|=2V 

lOL = 4mA 


iE 9 i 

mnm 

EI^H 

l 0 L = 8mA 


mimm 

0,5 

V 


High-level input current 

Er. Ew 

Vcc = 5.25V, V|=2.7V 


Bi 

40 

;uA 

Other inputs 




Er, Ew 

Vcc=5-25V, V|=10V 


— 

0.2 

mA 

Other inputs 



0.1 

IlL 

Low-level input current 

Er, Ew 

Vcc = 5.25V, V|=0.4V 



-0.8 

mA 

Other inputs 



-0.4 

Icc 

Supply current 

Vcc= 5.25V (Note 2) 


25 

40 

mA 


* : All typical values are at Vcc=5V,Ta=25°C. 


Note 2: Ice is measured with Wa. Wg. Ra and Rg at OV and with Do-Da, and at 4.5V. 
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M74LS170P 

4-BY-4 REGISTER FILE WITH OPEN COLLECTOR OUTPUT 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25”C. unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 



tpLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input Er to outputs Qq, Qi, Qz. O 3 

Ru = 2 kQ 

Cl=15pF (Note 3) 


13 


ns 

tpHL 


11 


ns 

■SEH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Ra. Rb to outputs Qo, Qi, Qj, Q 3 


16 

40 

ns 

■Q3H 


15 

40 

ns 


Low-to-high-level, high-to-low-level output propagation 
time, from input ^ to outputs Qo, Qi, Q 2 , Q 3 



45 

ns 





‘ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation time 



45 , 

ns 


from inputs Dq, D 1 , D 2 , D 3 to outputsQo, Qi, Q 2 , Qs | 



35 

ns 


Note 3: Measurement circuit 


INPUT Vcc Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR= 1MHz, tr= 6 ns, tf= 6 ns, t„= 500ns, Vp=3Vp-p , Zq= 50f2. 

( 2 ) Cl includes probe and jig capacitance 



TIMING REQUIREMENTS (Vcc —5V, Ta = 25‘’C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

t W (E R ) 

Read enable input E r pulse width 


25 

9 


ns 

tw(^) 

Wright enable input Ew pulse width 


25 

9 


ns 

tsU(D) 

Do~D 3 setup time with respect to Ew 


10 

5 


ns 

tsu(w) 

Wa, Wb setup time with respect to Ew 


15 

- 2 


ns 

th(D) 

Do~D 3 hold time with respect to Ew 


15 

0 


ns 

th( w) 

Wa, Wb hold time with respect to Ew 


5 

- 2 


ns 

11 atch 

Do~D 3 latch time (note 4) 


25 

5 


ns 


Note 4: tLATCH is the time required for storage when data is changed. 


TIMING DIAGRAM (Reference level = 1.3V) 



Ra. Rb 


I 


Qo ~Q3 


I 


\ 


r 



Note 5: The shaded areas indicate when the input is permitted to 
change for predictable output performance. 
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M74LS173AP 

4-BIT D-TYPE REGISTER WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74LS173AP is a semiconductor integrated circuit 
containing a 4-bit register with 3-state outputs. 

FEATURES 

• Data can be held irrespective of number of clock pulses 

• Data are non-destructible with 3-state outputs 

• Positive edge-triggering 

• Direct reset input provided 

• Easy bit expansion 

• Wide operating temperature range (Ta = —20 ~ -i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device contains 4 edge-triggered D-type flip-flop 
circuits and direct reset input Rq and clock input T 
common to all circuits. When T changes from low to high, 
the information of data inputs ID ~ 4D immediately 
before the change appears in outputs IQ ~ 4Q respectively 
in accordance with the function table. 

When Rq is set high with mode control inputs M/Ci and 
M/C 2 low, all the flip-flop outputs are low irrespective of 
the other inputs. When M/Ci or M/C 2 is high, IQ ~ 4Q 



hold the status established when M/Ci and M/C 2 are low, 
irrespective of the other signals. When OCi or PC 2 is high, 
IQ ~ 4Q are all put in the high-impedance state. In this 
case, the internal flip-flop status does not change because of 
the OCi and QC 2 input change. For use as a D-type 
flip-flop, set M/Ci, M/C 2 , QCi and QC 2 all low. 
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IVI74LS173AP 


4>BIT D-TYPE REGISTER WITH 3-STATE OUTPUT 


FUNCTION TABLE Noteii 


Rd 

T 

M/Ci 

M/C 2 

D 

Q 

H 

X 

X 

X 

X 

L 

L 

L 

X 

X 

X 

0° 

L 

T ■ 

H 

X 

X 

0° 

L 

T 

X 

H 

X 

QO 

L 

T 

L 

L 

L 

L 

L 

T 

L 

L 

H 

H 


Note 1 High-impedance state when 0C( and/or OC 2 are high, 
t : Transition from low to high (positive edge trigger) 

X : Irrelevant 

0° • Level of Q before the indicated steady-state input conditions were 
established 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 -1- 75°C , unless otherwise noted) 



Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ +7 

V 


Input voltage . 


-0.5~ + 15 

V 


Output voltage 

Off-state 

-0.5~ + 5.5 

V 


Operating free-air ambient temperature range 


-20~ +75 

°c 

Tstg 

Storage temperature range 


-65~ + 150 

”C 


RECOMMENDED OPERATING CONDITIONS ( Ta — — 20 -H 75°C , unless otherwise noted ) 


Symbol 

Parameter 

Limits 

|H 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

a 

lOH 

High-level output current 

VohS2.4V 

0 


-2.6 


lOL 

Low-level output current 

VolS0.4V 

0 


12 


VoL^O-SV 

0 


24 



ELECTRICAL CHARACTERISTICS ( Ta = — 20-1- 76°C , unless otherwise noted) 



— 

Parameter 

Test conditions 

Limits 






High-level input voltage 


2 



V 


Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc= 4.75V. l|c=-18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc = 4.75V. V| = 0.8V 

V| = 2V. loH=-2.6mA 

2.4 

3.1 


V 


Low-level output voltage 

Vcc = 4.75 V 

V| = 0.8V.V|=2V 

l 0 L = 12mA 


BSi 

0.4 

V 

IOL=24mA 

SB 



V 


Off-state high-level output current 

Vcc=5.25V. V|=2V. Vo=2.7V 


HB[ 

20 

uA 

loZL 

Off-state low-level output current 

Vcc 5.25V. V| = 2V.Vo = 0.4V 



-20 

uA 

IlH 

High-level input current 

Vcc = 5.25V. V|=2.7V 




uA 

Vcc =5.25V. V|=10V 




mA 

IlL 

Low-level input current 

Vcc = 5.25V. V|=0.4V 

■■■ 


- 0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V. Vo = 0V 

-30 


-130 

mA 

Icc 

Supply current 

Vcc=5 -25V (Note 3) 


17 

30 

mA 


* : All typical values are at Vcc = 5V, Ta = 25"C 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 3: Iqc is measured after M/Ci, M7C7, 1D 4D and OC7 have been set to OV, T and 0C7 to 4.5V and Rp from OV to 4.5V. 
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M74LS173AP 

4 .BIT D-TYPE REGISTER WITH 3-STATE OUTPUT 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C, unless otherwise noted) 


Cl = 45pF 




Maximum clock frequency 

High-to-low-level output propagation time, from input 
Roto output Q 

Low-to-high-level, high-to-low-level output propagation 
time from input T to output 


Output enable time to high-level 
Output enable time to low-level 


Output disable time from high-level 
Output disable time from low-level 


Cl=45pF, Rl=667£3 


Cl=5pF, Rl=667Q 


TIMING REQUIREMENTS (Vcc=5v, Ta=25°c, unless otherwise noted) 


tsu (D) Setup time 1 D~4D toT 


Hold time 1 D ~ 4D to T 
tsufWc) Setup time M/Cl. M/C 2 to T 
th(M/C) Hold time M/Ci, M/C 2 toT 
^w(Rq) Direct reset Rq pulse width 


Recovery time Rq to T 



Symbol 

Parameter 

Test conditions 

tw(T) 

Clock input T pulse width 



25 

ns 

30 

ns 

23 

ns 

27 . 

ns 



Note 4: Measurement circuit 

INPUT Vcc OUTPUT Vcc 




KU ' 

DUT 



Symbol 

SW 1 

SW2 

t PZH 

Open 

Closed 

t PZL 

Closed 

Open 

t PLZ 

Closed 

Closed 

t PHZ 

Closed 

Closed 


characteristics; 

PRR = IMHz, tr = 6ns, tf = 6ns, tw = 500ns, 
Vp = 3Vp.p,Zo = 50ji>. 

(2) All diodes are switching diodes (trr= 4ns). 


TIMING DIAGRAM (Reference level = 1.3V) 


th(L) 

L-^rrrrt 


WmwBMSSSSSSSBmSil 


M/Ci , M/C2 LLUKUJ. 




OCi. OC2 



OC1, OG2 

10~4Q 


li 

\\m 
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IVI74LS173AP 

4-BIT D-TYPE REGISTER WITH 3-STATE OUTPUT 


APPLICATION EXAMPLE 

Shown below is a schematic of a 4-bit x 4-word register file using the M74LS173AP. 


r Do 


DATA j 
INPUTS 1 


Di 

D2 


Do 



Wa Wb t 

V__ ! 

WRITE SELECT CLOCK INPUT 
INPUTS 


Rd Ra Rb 


DIRECT RESET 
INPUT 


READ SELECT 
INPUTS 


y OUTPUTS 


Writing method 


Wb 

Wa 

WORD 

0 

1 

2 

3 

L 

L 

0=D 

go 

0° 

gO 

L 

H 

gO 

g = D 

0° 

gO 

H 

L 

0° 

0° 

g = D 

gO 

H 

H 

0° 

go 

gO 

g = D 


Readout method 


Rb 

Ra 

Qo 

Qi 

O2 

03 

L 

L 

WoDo 



W0D3 

L 

H 





H 

L 





H 

H 

W3D0 



W3D3 
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M74LS174P 

HEX D-TYPE FLIP FLOPS WITH RESET 


DESCRIPTION 

The M74LS174P is a semiconductor integrated circuit 
containing 6 D-type edge-triggered flip-flop circuits with 
common clock input T and direct reset input R|> as well 
as discrete data input D. 

FEATURES 

• Positive edge-triggering 

• Common clock and direct reset inputs for all 6 circuits 

• Q and Q outputs 

• Wide operating temperature range (Tg = -20 ~ -i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When T changes from low to high, the D signal immediately 
before the change appears in the output Q in accordance 
with the function table. When Rp is low, all Q are low, 
regardless of the status of the other input signals. For use 
as a D-type flip-flop, keep Rp high. 


PIN CONFIGURATION (TOP VIEW) 


DIRECT _ __ 

RESET rd -*■ rr 

OUTPUT Qo (T 

DATA I E 

INPUTS I 

I Dl —» [T 

OUTPUT Qi [T 

DATA INPUT Dz -► 

OUTPUT Qz *- rn 


—Vcc 
Oo Q5-Ts] -*• Qs OUTPUT 

Do Ds — u] D5I 

DATA 

Di 

Ql (?4 -2I] OUTPUT 

Dz D3 -^ D3 DATA INPUT 

Qz ^ O3—^ — Q3 output 

I—n T clock INPUT 


Outline 16P4 


FUNCTION TABLE (Note 1) 


Rd 

T 

D 

Q 

L 

X 

X 

L 

H 

T 

H 

H 

H 

T 

L 

L 

H 

L 

X 

QO 


Notel: t : transition from low to high level 


QO : level of Q before the indicated steady-state 
input conditions were established 
X • irrelevant 
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M74LS174P 

HEX D-TYPE FLIP FLOPS WITH RESET 


ABSOLUTE MAXIMUM RATINGS (Ta = —20— \-lSV, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~-l-7 

V 

V| 

Input voltage 


-0.5~ -1-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~-P75 

“C 

Tstg 

Storage temperature range 


-65- -h 150 

■c 


RECOMMENDED OPERATING CONDITIONS {Ta = ~20'-+75‘C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

1 OH 

High-level output current 

VohS2.7V 

0 


- 400 

aA 

1 OL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = —20—l-75'C, unless otherwise noted) 



Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 


High-level input voltage 


2 



V 

VlL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc=4,75V, lic= —18mA 



- 1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V, Vi = 0.8V 

Vi= 2 V, loH= -400aA 

2.7 

3.4 


V 


Low-level output voltage 

Vcc=4..75V 

Vi = 0.8V, V|= 2 V 

IOL= 4 mA 


0.25 


V 

loL= 8 mA 


0.35 


V 


High-level input current 

Vcc= 5.25V, V| = 2.7V 



20 

/u A 

Vcc= 5.25V, Vi= 10V 




mA 


Low-level input current 

Vcc = 5.25V, V| = 0.4V 




mA' 

los 

Short-circuit output current Note 2 

Vcc= 5.25V, Vo= 0 V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Notes) 


16 

26 

mA 


♦ ; All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2; All measurements should be done quickly, and not more than one output should be shorted at a time. 
Note 3: Ice is measured with D, Rq inputs at 4.5V and a momentary ground, then 4.5V, applied to T input 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25‘C, unless otherwise noted) 



Parameter 

Test conditions 

I Limits I 

Unit 

Min 

Typ 

Max 


Maximum clock frequency 

Cl = 15pF (Note 4) 

30 

47 


MHz 

1 tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input T to output Q 


10 


ns 

_) 

I 

CL 




ns 

tpHL 

High-to-low-level output propagation time, 
from input Rq to output Q 

■ 

n 




Note 4: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp =3Vp.p, Zo = 5on 

(2) Cl includes probe and jig capacitance. 


A MITSUBISHI 
ELECTRIC 


2-215 



































































MITSUBISHI LSTTLs 

M74LS174P 

HEX D-TYPE FLIP FLOPS WITH RESET 


TIMING REQUIREMENTS (Vcc=5V, Ta = 25t^, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 Limits 1 

Unit 

Min 

Typ 

Max 

tw(T) 

Clock input T pulse width 


20 

4 


ns 

tw (Rn) 

Reset input Rq pulse width 


20 

6 


ns 

tsu(D) 

Setup time D to T 


20 

2 


ns 

th (D) 

Hold time D to T 


5 . 

uniQm 


ns 

tree (^) 

Recovery time ^ to T 


25 

1 5 ' ,1 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 


tsu(D)th(D) tsu(D)th(D) 




Note 5: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 


APPLICATION EXAMPLE 

6-bit shift register 



CLOCK DIRECT 

input reset 

INPUT 
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M74LS175P 

QUADRUPLE D-TYPE FLIP FLOP WITH RESET 


DESCRIPTION 

The M74LS175P is a semiconductor integrated circuit 
containing 4 positive edge-triggered D-type flip-flops with 
common clock input T and direct reset input Rq and 
discrete data inputs D. 

FEATURES 

• Positive edge-triggering 

• Clock and direct reset inputs common to 4 circuits 

• Q and Q outputs 

• Wide operating temperature range (Tg = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When T changes from low to high, the D signal immediately 



before the change emerges in outputs Q and Q in accord¬ 
ance with the function table. By setting ^ low, all the Q 
and Q outputs are set low and high, respectively, irrespec¬ 
tive of the status of the other inputs signals. For use as a 
D-type flip-flop, Rq must be kept in high. 


FUNCTION TABLE (Note II 



t ; Transition from low to high level (positve edge trigger) 

Qo : Level of Q before the indicated steady-state input conditions were 
established. 
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IVI74LS175P 

QUADRUPLE D-TYPE FLIP FLOP WITH RESET 


ABSOLUTE MAXIMUM RATINGS (Ta=—20—l-75"G, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~H-7 

V 

Vi 

Input voltage 


-0.5- -1-15 

V 

Vo 

, Output voltage 

High-level state 

-0.5- Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20- -f-75 

°c 

Tstg 

Storage temperature range 


-65--+-150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20~ + 75‘C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 


V 

lOH 

High-level output current 

Voh^2.7V 

0 


-400 

aA 

lOL 

Low-level output current 

VolS0.4V 

imimin 


4 

mA 

VoL^O.SV 



8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20— + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ >1= 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 





V 

V|C 

Input clamp voltage 

Vcc= 4.75V, l|c=-18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc = 4.75V, V| = 0.8V 

V| = 2V, Ioh=-400a/A 

2.7 

3.4 


V 

VoL 

Low-level Output voltage 

Vcc = 4.75 V 

Vi=0.8V,V|=2V 

loL = 4mA 


0.25 

0.4 

V 

!0L = 8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V. V| = 2.7V 



20 

aA 

Vcc=5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V. V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo = 0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Notes) 


11 

18 

mA 


* : All typical values are at Vcc = 5V, Ta = 25“C 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Ice is measured with 4.5V applied to D and Ro after T is set to OV. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta=25°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

^max , 

Maximum clock frequency 

Cl=15pF (Note4) 

30 

50 


ns 

tpLH 

tPHL 

Low-to-high-level, high-to-low-level output propagation 
time, from T to Q , Q 


10 

25 

ns 


12 

25 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from Rq to Q, 0 


15 

30 

ns 

tPHL 


19 

30 

ns 


(1) The pulse generator (PG) has the following characteristics: 
PRR = INIHz, tf = 6ns, tf = 6ns, tw = 500ns, 

Vp =3Vp.p,Zo = 50n. 

(2) Cl includes probe and jig capacitance. 


Note 4: Measurement circuit 

INPUT Vcc OUTPUT 
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M74LS175P 

QUADRUPLE D-TYPE FLIP FLOP WITH RESET 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 



Parameter 

Test conditions 

Limits 


Min 



tw(T) 

Clock input T pulse width 


20 

4 


ns 


Direct reset input pulse width 



7 


ns 


Setup time high to T 



2 


ns 

th(D) 

Hold time high toT 


5 

0 


ns 

trec(R^) 

Recovery time for direct reset input 


25 

5 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 


tsu(D) th(D) tsu(D) th(D) 




Note 5: The shaded areas indicate when the input is permitted to change for 
predictable output performance. 


APPLICATION EXAMPLE 

Timing pulse generator 

OUTPUTS 


IQ 2Q 3Q 4Q 



Rd _J-- 

T _jnjnjnjnjnjnjnjnjnj~LF 



__j I r 


DIRECT CLOCK 
RESET input 
INPUT 
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M74LS190P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 


DESCRIPTION 

The M74LS190P is a semiconductor integrated circuit 
containing a decade up/down counter function with up/ 
down control and preset inputs. 

FEATURES 

• Up/down switching with up/down control input 

• Asynchronous preset input provided 

• Enable input provided 

• Easy cascade connection possible 

• High-speed counting (fmax= 38MHz typical) 

• Wide operating temperature range (Ta= —20~-^75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION _ 

When enable input E is low, load input LOAD is high and 
the count pulses are applied to clock input T, the number 
of count pulses appear as a BCD code in the outputs Qa, 
Qb, Qc and Qd in synchronization with the count pulses. 
When the up/down control input U/D is made low, 
count-up begins and when made high, count-down begins. 
Counting is performed when T changes from low to high. 

Presetting is performed regardless of the count pulses 
and by applying th e data to data inputs Da, Db, Dc and 
Dd and by setting LOAD low, the Da, Db, Dc and Do 
signals appear in outputs Qa, Qb, Qc and Qd irrespective 
of the status of the other inputs and the count can be 
preset. Counting proceeds as per the status transition 
diagram with presetting to a numerical value of IO 2 or 
higher. 


WITH MODE CONTROL 



High appears in the terminal count output TC during 
count-up while appears in Qa, Qb, Qc and Qd and 
during count-down while O 2 appears. Low appears in the 
ripple clock output RC only when E and T are low and 02 
appears in outputs Qa, Qb, Qc and Qd during count-up or 
O 2 appears in the outputs during count-down. E, TC and 
RC are used when cascade-connecting the counter. (Refer 
to application examples.) 

E can be changed from high to low irrespective of the 
status of T but when changed from low to high, T must be 
high. Perform the change for U/D when T is high. 


BLOCK DIAGRAM 


ENABLE 

INPUT 


CLOCK INPUT T 


UP/DOWN _ , 

CONTROL U/D' 
INPUT 




I TERMINAL 
-©TC COUNT 
Y OUTPUT 

1 _RIPPLE 

-(13) RC CLOCK 
Y. OUTPUT 


DATA INPUTS 
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IVI74LS190P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

WITH MODE CONTROL 


FUNCTION TABLE (Note 1) 


LOAD 

E 

U/D 

T 

Oa 

Oa 

Oc 

Od 

L. 


X 

X 

Da 

Db 

Do 

Dd 

H 

L 

L 

T 

Count-up 


L 

H 

T 

Count-down 

L!1_ 

H 

X 

X 

Inhibit 


Notel. I : Transition from low to high 
X : Irrelevant 


E 


T 


L 

H 

L 

L 

L 


H 

H 


X 

X 

H 

X 

L 

X 

H 


TC is the output but the signal generated internally by 
the following logical expression. 

TC = Qa'^‘(U/D) .Count-up 

TC = Qa’Qb’Qc'^D' (U/D).Count-down 

OPERATION TIMING DIAGRAM 


STATE DIAGRAM 



--Count-up 

--» Count-down 



Details of timing diagram 

(1) Preset to 13 

(2) Count-up 8, 9, 0, 1,2 

(3) Count inhibit 

(4) Count-down 1,0, 9, 8, 7 


ABSOLUTE MAXIMUM RATINGS (Ta = -20~ -f-75“C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~-f7 

V 

Vi 

Input voltage 


-0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5~ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~-l-75 

•c 

Tstg 

Storage temperature range 


-65-4-150 

■0 


RECOMMENDED OPERATING CONDITIONS (Ta=—20 —h 75°C , unless otherwise noted ) 


Hy 

Parameter 

Limits 

Unit 

Min 



IQI 

Supply voltage 

IQQ 

5 

I^QII 

V 


High-level output current 

Voh^2.7V 






Low-level output current 

VolSO.AV 

0 


4 


VolS0.5V 

0 


8 

mA 
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M74LS190P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

WITH MODE CONTROL 



ELECTRICAL CHARACTERISTICS (Ta= — 20 —I- 75°C, unless otherwise noted) 


High-level input voltage 


Low-level input voltage 
Input clamp voltage 


High-level output voltage 


Low-level output voltage 



T,LOAD,U/D,Da~Dd 


High-level input current 


Low-level input current 


Short-circuit output current (Note 2) 


Supply current 



Vcc=4.75V, l|o= —18mA 


V cc=4.75V. V|=0.8V 
V(=2V, Ioh=-400//A 


Vco=4.75V 
V|=0.8V. V|=2V 


Vcc=5.25V. V|=2.7V 


Vcc=5.25V, V|=10V 


Vcc=5.25V. V|=0.4V 


Vcc=5.25V, Vo=0V 


Vcc= 5.25V (Notes) 


l0L=4mA 


IOL=8mA 


♦ : All typical values are at Vcc = 5V, Ta = 25 C. 

Note 2. All measurements should be done quickly and not more than one output should be shorted at a time. 
Notes. Ice is measured with all the inputs at OV. 



SWITCHING CHARACTERISTICS (Vgc = 8V, Ta=Z5’C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 


Typ 

Max 

fmax 

Maximum clock freqency 

Cl=15pF (Note4) 

20 

40 


MHz 

tpLH 

Low-to-high-level, high-to-low-level output propagation 


19 


ns 

tpHL 

time, input load to outputs y A. Qb, GCi VD 


25 


hs 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time,from inputs Da. Db. Dq, DdIo outputs 

Qa. Ob. Qc. Qd 


11 


ns 

tPHL 


25 

40 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input Tto output RC 


11 

20 

ns 

tpHL . 


11 


ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input T to outputs Oa, Ob, Oc, Od 


12 


ns 

tpHL 


14 , 


ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input Tto output TO 


20 

42 

ns 

tpHL 


24 

52 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time,from input U/D to output RC 


22 

45 

ns 

tPHL 


20 

45 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time,from input U/D to output TO 


15 


ns 

tpHL 


15 

33 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input E to output RC 


10 

33 

ns 

tpHL 


11 

33 

ns 


Note 4: Measurement circuit 


PG 


50fl; 


Vcc 

JL 


T 


(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, t|' = 6ns, tf= 6ns, tw “ 500ns, 

Vp = SVp.p, Zq - 50r 

(2) Cl includes probe and jig capacitance 




TIMING REQUIREMENTS (Vcc=5V, Ta = 25°G, unless otherwise noted) 
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MITSUBISHI LSTTLs 

M74LS190P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

WITH MODE CONTROL 


TIMING DIAGRAM (Reference level = 1.3V) 

tw(TL) 


Qa~Qd. TC 


T, E 


RC 


i 

L 


TC 

] 

tpHL 



^_ 



tpHL| 


I 


Da~Dd 


jT 

tPLH 



{ 


tPLH 


f 




LOAD 


tw(LOAD) 


\ _ i 



/ 


tree (LOAD) 


Note 5. The shaded areas indicate when the input is 
permitted to change for predictable output per¬ 
formance. 

Note 6. The shaded area with thre arrows indicate the 
direction of when the input is permitted to change. 


APPLICATION EXAMPLES 

(1) Asynchronous 2" counter 


100 


10 ? 


COUNT PULSE^ 


20 

21 

t 

22 

23 ' 
t 

Oa 

Ob 

Oc 

Od 




TC 

T 

M 74 LSI SOP 



O 

< IQ 


RC 

■9 


Db Dc Dc I 


ENABLE INPUT E i 
LOAD INPUT LO^ ■ 

UP/DOWN U/D • 
CONTROL INPUT 


F' l I I' 


23 


20 2f 22 23 


Oa Qb Qc 

M 74 LSI 90 P 

O 

< lo 

E 3 s Da Db D, 

-rrrny 


Ml. 


dll 









■;W 



liM 




PROGRAMS 


TO 

y FOLLOWING 
STAGES 


(2) Synchronous lO'’ counter 


OUTPUTS 



TO 

^-FOLLOWING 

STAGES 
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MITSUBISHI LSTTLs 

M74LS191P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 

WITH MODE CONTROL 


DESCRIPTION 

The M74LS191P is a semiconductor integrated circuit 
containing a synchronous 4-bit binary (hexadecimal) 
counter function with up/down control and preset inputs. 

FEATURES 

• Up/down switching with up/down control inputs 

• Asynchronous preset input provided 

• Enable input provided 

• Easy cascade connection possible 

• High-speed counting (fmax=40MHz typical) 

• Wide operating temperature range {Ta= —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. ' 

FUNCTIONAL DESCRIPTION _ 

When enable input E is low, load input LOAD is high and 
the count pulses are applied to clock input T,the number of 
count pulses appears as 4-bit pure binary code in the 
outputs Qa, Qb, Qc and Qd in synchronization with the 
count pulses. When the up/down control input U/D is made 
low, count-up begins and when made high, count-down 
begins. Counting is performed when T changes from low to 
high. 

Presetting is performed regardless of the count pulses 
and by applying the data to data inputs Da, Db, Dc and 
Dd and by setting LOAD low, the Da, Db, Dc and Do 
signals appear in outputs Qa, Qb, Qc and Qd irrespective 
of the status of the other inputs and the counter can be 
preset. 



High appears in the terminal count output TC during 
count-up while 152 appears in Qa, Qb, Qc and Qd and 
during count-down while O 2 appears. Low appears in the 
ripple clock output RC only when E and T are low and 152 
appears in outputs Qa, Qb, Qc and Qd during count-up or 
O 2 appears in the outputs during count-down. E, TG and 
RC are used when cascade-connecting the counter. (Refer 
to application example.) 

E can be .changed from high to low irrespective of the 
status of T but when changed from low to high, T must be 
high. Perform the change for D/D when T is high. 


BLOCK DIAGRAM 


ENABLE 
INPUT Y 
CLOCK INPUT T^ 


UP/DOWN A 
CONTROL U/D'4 
INPUT 



1 TERMINAL 
1?)TC COUNT 
I OUTPUT 

CLOCK 

OUTPUT 


DATA INPUTS 
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M74LS191P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 

WITH MODE CONTROL 


FUNCTION TABLE (Noteii 



E 


T 

Qa 

Qb 

Qc 

Qd I 

L 

X 

X 

X 

Da 

Db 

Dc 


H 

L 

L 

T 


H 

L 

H 

T 

Count-down 

H 

H 

X 

X 

Inhibit 


Note 1 f ; Transition from low to high level 


X i Irrelevant 


E 


T 

RC 

L 

H 

L 

L 

L 

H 

H 

H 

H 

X 

X 

H 

X 

L 

X 

H 


(1) TC is the output but the signal generated internally by 
the following logical ex pressi on.-, 

TC = Qa’Qb'Qc'Qq'(U/D) .Count-up 

TC = Qa‘Qb‘C1c’Qd'('J/D) .Count-down 


OPERATION TIMING DIAGRAM 


LOAD 


“H 



Details of timing diagram 

(1) Preset to 13 (2) Count-up 14, 15,0, 1,2 

(3) Count inhibit (4) Count-down 1,0, 15, 14, 13 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20~-l- 15°C , unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

iimjQi 

Vcc 

Supply voltage 


-0.5~ +7 

Sli 

Vi 

Input voltage 


-0.5-4-15 


Vo 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20-4-75 

V 

Tstg 

Storage temperature-range 


-65- 4- 150 

x 


RECOMMENDED OPERATING CONDITIONS (Ta = —20~-P75‘C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 




Vcc 

Supply voltage 


5 


V 

1 OH 

High-level output current 

Voh22.7V 

0 


-400 


1 OL 

Low-level output current 

VolS0.4V 

0 


4 


VolSO.SV 

0 


8 

m^iii 
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MITSUBISHI LSTTLs 

M74LS191P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 

WITH MODE CONTROL 


ELECTRICAL CHARACTERISTICS (Ta ?= — 20 —I- 75X1, unle^ otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits .| 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level Input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc=4.75V. lic=-18mA 



- 1.5 

V 

VOH 

High-level output voltage . 

Vcc=4.75V, V| = 0.8V 

V|= 2V, loH=-400/tA 

D 

3.4 


V 

VOL 

Low-level output voltage 

Vcc=4.75V 

V| = 0.8V, Vi= 2 V 

IOL~ 4 mA 


0.25 


V 

IOL= 8 mA 


0.35 

0.5 

V 

IlH 

High-level 
input current 

T, LOAD, U/D, Da~Dd 

Vcc=5.25V, Vi=2.7V 



20 

■ /^A 

E 



60 

T, LOAD, U/D, Da-Dd 

Vcc=5.25V, V|=10V 



0.1 

mA 

1 





Low-level 
input current 

T, LOAD, U/D, Da~Pd 

Vcc=5.25V, Vi = 0.4V 



moQ 

mA 

E 



-1.2 

los 

Short-circuit output current (Note 2) 

Vcc= 5.25V. Vo= 0 V 

-20 


- 100 

mA 

Icc 

Supply current 

Vcc=5.25V (Note 3) 


20 

35 

mA 


♦ : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2. All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3. Icc is measured with all the inputs at OV. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25‘C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

I Limits j 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock freqency 

Cu=15pF (Note 4) 

20 

40 


MHz 

tPLH 

Low-to-high-level, high-to-low-level output propagation 


19 

33 

ns 

tPHL 

time, from input LOAD to outputs Qa, Qb. Qc, Od 


25 

50 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Da, Db, Dc, Dq to outputs 

Qa( Qb. Qc. Qd 


11 

32 

ns 

tPH L 


25 

40 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input T to output RC 


11 

20 

ns 

tPHL 


11 

24 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input T to outputs Qa, Qb, Qc. Qd 


12 

24 

ns 

tPHL 


14 

36 

ns 

tpLH 

Low-to-high-output, high-to-low-level output propagation 

time, from input T to output TO 


20 

42 

ns 

tPH L 


24 

52 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input U/D to output RC 


22 

45 

ns 

tpH L 


20 

45 

,ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input U/D to output TC 


15 

33 

ns 

tpH L 


15 

33 

ns 

tPL H 

Low-to-high-level, high-to-low-level output propagation 
time, from input E to output RC 


10 

33 

ns 

tpHL 


11 

33 

ns 


TIMING REQUIREMENTS Ta = 25"C, unless otherwise noted) 
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MITSUBISHI LSTTLs 

M74LS191P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 

WITH MODE CONTROL 


Note 4: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has 
the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, 
tw = 500ns, Vp = 3Vp.p, Zo = 
5on. 

(2) Cl includes probe and jig 
capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 





■ 


H 


Wm 


IBI 




Da~Dd 





LOAD 


Qa~Qd 




tw(LOAD), 


\ 


/ 


tpHL 


tPLH 



tw(LOAD) 


LOAD 


\_ ! 


/ 


tree 


APPLICATION EXAMPLES 


The shaded areas indicate when the input is 
permitted to change for predictable output per¬ 
formance. The shaded areas with the arrows 
indicate the direction of when the input is per¬ 
mitted to change. 

OUTPUTS 




TO FOLLOWING 
STAGES 


INPUT U/D 

(2) Synchronous 2'^ 
counter 


22 2^ 


2® 2® 2^ 


2 ® 2 ^ 2 ^ 


ENABLE INPUT E 


CLOCK INPUT_T : 

LOAD INPUT LOAD 
UP/DOWN CONTROL 
INPUT U/D 



TO FOLLOWING 
STAGES 
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MITSUBISHI LSTTLs 

M74LS192P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 


DESCRIPTION 

The M74LS192P is a semiconductor integrated circuit 
containing a synchronous decade up/down counter func¬ 
tion with direct reset and preset inputs. 

FEATURES 

• Special up count, down count clock inputs 

• Asynchronous preset input provided 

• Direct reset input provided 

• Easy cascade connection possible 

• High-speed counting (fmax= 38MHz typical) 

• Wide operating temperature range (Ta= —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device comes with special coiint-up clock input Tu 
and count-down clock input To used independently for 
count-up and count-down applications. For count-up, the 
number of count pulses appears as a BCD code in outputs 
Qa, Qb, Qc and Qd in sy nchron ization with the count 
pulses by setting load input LOAD and Tq high, applying 
the count pulses to Tu while for count-down, LOAD and 
Tu are set high and the count pulses are applied to To. 
Counting is performed when Tu or To changes from low to 
high. 

Presetting is performed independently of the count pulse. 
Whe n data are applied to data inputs Da, Db, Dc and Do 
and LOAD is set low, the Da, Db, Dc and Dp signals 
appear in the Qa, Qb, Qc and Qd outputs, respectively, 
regardless of the status of the Tu and To signals, thereby 
presetting the counter. Counting proceeds as per the status 


PIN CONFIGURATION (TOP VIEW) 


data input Db- 
Qb. 


0 


OUTPUTS 




COUNT-DOWN 
CLOCK INPUT 


Td- 


COUNT-UP T- 
CLOCK INPUT Tu' 


Qc. 

Qd< 

GND 


m 




[I 

— 

Qb^®Da 

[I 


Qa Rd 

[£ 

— 

Td BRO 

K 

— 

Tu CAO 

H 
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Qc LOAD 

[I 

— 

Dd°° 


16] 

n] 

u] 

iU 

m 

3 

23 

U 


Vcc 

Da data input 

O. DIRECT . . 

Rd reset 


‘BRO 


INPUT 

BORROW 

OUTPUT 


.FTTn CARRY 
CAD OUTPUT 


LOAD load input 

Dc 


Do 


DATA 

INPUTS 


Outline 16P4 


transition diagram with presetting to a numerical value of 
10 or more. 

Reset can be performed by setting the direct reset input 
Rd high which sets Qa = Qb = Qc = Qd low irrespective of 
the status of the other inputs. 

Low appears in the carry output CAQ during count-up 
when 9 appears in Qa, Qb, Qc and Qd and when Tu is low 
while low appears in output BRQ when 0 appears in the 
outputs CAQ and BRQ should be connected to the next 
stage Tu and Tq for counter cascade connection. (Refer to 
the application examples.) 
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MITSUBISHI LSTTLs 


IVI74LS192P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 


FUNCTION TABLE (Note 1) 


STATE DIAGRAM 



li^g 

■a 

■a 

EB 

E9 

Qi 

El 



a 

■a 

MM 

D 

- 

L 

L 

L 

■a 

BB 


L 

X 

a 

ig 

IS 


d 


ID 

IB 

KM 

a 

a 

Inhibit 


d|i 

B 

D 

t 

■a 

Count-up 


E9 


■a 

O! 

T 

Count-down 

BB 

m 


Notel, T • Transition from low to high 

* ; Normally high but low appears in accordance 
with th e following l ogical expressions: 

CAP = Qa-Qn ‘Til. .Count-up 

BRO = Qa'Qb'Qc'Qo’Td ■■■ • Count-down 
X : Irreievant 


OPERATION TIMING DIAGRAM 
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-- COUNT-DOWN 
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M n 

Tu l| 
_ll_1 1 

To 1 

1 

1 

1 

1 

1 

1 

Qa__^_ 

1 

J_ 

_r 
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1 

Qb ~|_ 

1 

1 

1 

1 

1 

1— 

_r 

1 

1 

QCZL 
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J_ 

_|_ 

_r 

1 

_ 1 

Qd I 

1 

J_ 

1 

1 

1 

1 


u 


■LrLTLTLrU 


] I 


RESET PRESET 
(1) (2) 



Detaiis of timing diagram 

(1) Reset 

(2) Preset to 7 

(3) Count-up 8,9, 0,1,2 

(4) Count-down 1,0,9,8, 7 


ABSOLUTE MAXIMUM RATINGS (Ta — “ 20 ~—I- 75*C , unless otherwise noted) 



Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


-0.5- -1-7 

V 


Input voltage 


-0.5- -1-15 

V 


Output voltage 

High-level state 

— 0.5 — Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20- -t-75 

"C 

Tstg 

Storage temperature range 


-65- -1-150 

°c 
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MITSUBISHI LSTTLs 

rVI74LS192P 

SYNCHRONOUS PRESETTABLE UP/bOWN DECADE COUNTER 


RECOMMENDED OPERATING CONDITIONS (Ta= “20'—h75“C. unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VohS2.7V 

0 


-400 

A A 

lOL 

Low-level output current 

VolS0.4V 



4 


VolSO.SV 

0 


8 

mA 1 


ELECTRICAL CHARACTERISTICS (Ta = — 20-' + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

V(L 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V. lic=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75V. V| = 0.8V 

V| = 2V. Ioh=-400aA 

2.7 

3.4 


V 

— 

Low-level output voltage 

Vcc=4.75V 

V| = 0.8V. V|=2V 

IOL = 4mA 



kKI 

V 

IOL = 8mA 



HQjBH 

V 


High-level input current 

Vcc=5.25V. V|=2.7V 




aA 

Vec^5.25V. V|=10V 




mA 

IlL 

Low-level input current 

Vcc=5.25V. Vi=0.4V 




mA 

•os 

Short-circuit output current (Note 2) 

Vcc-=5.25V. Vo = 0V 




mA 

Icc 

Supply current 

Vcc =5.25V (Note 3) 


19 

34 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2. All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3, Ice is measured with Rq and LOAD at OV and Tg, Tq, D/^~Dd at 4.5V 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta=25“C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 



— 



Maximum clock frequency 


25 




tpLH 

Low-to-high-level, high-to-low-level output propagation 



7 

26 


tPHL 

time, from input Tg to output CAO 



14 

24 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 



7 

24 

ns 

tpHL 

time, from input To to output BRO 

Cl=15pF (Note4) 


19 

24 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input Tg, To to outputs 

Qa, Qb, Oc, Qd 



38 

ns 

tpHL 



IB 

47 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input LOADto outputs Qa, Qg, Qc, Qd 



mm 


ns 

tpHL 





ns 

tpHL 

High-to-low-level output propagation time, 
from input Rgto outputs Qa, Qb, Qc, Qd 



D 

35 

ns 


Note 4. Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, t^ = 500ns, 

Vp = 3Vp.p, Zo = 50n. 

(2) Cl includes probe and jig capacitance 
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MITSUBISHI LSTTLs 

M74LS192P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ 


tw(TuL) 

Clock input T(j low pulse width 


20 




Iw(ToL) 

Clock input TD low pulse width 


20 

18 



tw(LOAD) 

Load LOAD Polse width 


20 

11 


ns 

^W(Ro) 

Direct reset Rq pulse width 



4 


ns 

tsU(D) 

Setup time Pa~Dd 1° LOAD 


20 

4 


ns 

th(D) 

Hold time Da~Dd to LOAD 


■L 

-3 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 







m 











Da, Db. Dc 


)c. Dp^ " 


LOAD 


Qa, Qb, Oc. Od 




tw(LOAD) 


\ 


f 




tpHL 


Rd 

^ tw(Ro) 



i ■■ 

Oa, Ob. Oc. Od 

—3 

tPHL 





Note 5. The shaded areas indicate when the input is permitted to change for predictable output performance. 


APPLICATION EXAMPLE 

Asynchronous counter 
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M74LS193P 

SYNCHRONOUS PRES£TTABLE UP/DOWN 4>BIT BINARY COUNTER 


DESCRIPTION 

The M74LS193P is a semiconductor integrated circuit 
containing a synchronous hexadecimal (4-bit binary) up/ 
down counter with direct reset and preset. 

FEATURES 

• Special clock for up count, down count 

• Asynchronous preset input provided 

• Direct reset input provided 

• Cascade connection easily made 

• High-speed counting (f,„ax“38MHz typical) 

• Wide operating temperature range (T3=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device comes with special count-up clock input Ty 
and count-down clock input Tq used independently for 
count-up and count-down applications. For count-up, the 
count pulse number appears as a 4-bit pure binary code in 
outputs Qa, Qb. Qq and Qq in synchronization with the 
count pulses by setting load input LOAD and Tq to high, 
applying the count pulses to Ty while for count-down, 
LOAD and Ty are set high and the count pulses are applied 
to Tq. Counting is performed when Ty or Tp changes 
from low to high. 

Presetting is performed regardlessly of the count pulse. 
When data are applied to data inputs Da, Db, Dp and Dp 
and LOAD is set low, the Da, Db, Dp and Dp signals 



appear in the Qa, Qb, Qq, and Op outputs, respectively, 
regardless of the status of the Ty and Tp signals, thereby 
presetting the counter. 

Reset can be performed by setting the direct reset input 
RD high which sets Qa = Qb = Qq = Qd low irrespective of 
the status of the other inputs. 

Low appears is the carry output CAO during count-up 
when 15 appears in Qa, Qb, Qq and Qp and when Ty is 
low, while I6w appears in output BRO when 0 appears in 
the outputs and when Tp is low. CAO and BRO should be 
connected to Ty and Tp of the next stage for cascade 
connection. (Refer to the application example.) 
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M74LS193P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 


FUNCTION TABLE (Noteii 


Rd 

LOAD 

Tu 

Td 

Qa 

Ob 

Oc 

Oo 

GAO 

BRO 

H 

X 

X 

X 

L 

L 

L 

L 

H 

H* 

L 

L 

X 

X 

Da 

Db 

Do 

Dd 

H* 

H» 

L 

H 

H 

H 

Inhibit 

H* 

H* 

L 

H 

T 

H 

Count-up . 

H* 

H* 

L 

H 

H 

T 

Count-down 

H* 

Jll 


Note 1 T • Transition from low to high 

* : Normally high but low appears in accordance with the following 


CAO = Qa* Qb'Q c'Q d* .Count-up 

BRO = Qa' Qb' Qc' Qd ■ To .Count-down 

X ; Irrelevant 


OPERATION TIMING DIAGRAM 



RESET PRESET 


Details of timing diagram 

(1) Reset 

(2) Preset to 13 

(3) Count-up 14, 15, 0, 1,2 

(4) Count-down 1,0, 15, 14, 13 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20-~ -1-75”C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5-4-7 

V 

Vi 

Input voltage 


-0.5-4-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5—Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20-4-75 

°C 

Tstg 

Storage temperature range 


-65-4-150 

“C 
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SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 


RECOMMENDED OPERATING CONDITIONS (Ta= — 20~4- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VohS2.7V 

0 


-400 

aA 

lOL 

Low-level output current 

VolS0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = —20~ + 75°C , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ * 


VlH 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V. Iic= -18mA 



-1.5 

V 


High-level output voltage 

Vcc = 4.75V. V 1 -O. 8 V 

V|=2V , 1oH= —400/uA 

2,7 

m 


B 


Low-level output voltage 

Vcc = 4.75V 

V| = 0.8V.V|=2V 

Iql- 4mA 


0.25 

■n 

V 

IOL = 8mA 


0.35 

IQQI 

V 

IlH 

High-level input current 

Vcc = 5.25V. V|=2.7V 



20 

aA 

Vcc=5.25V. V|=10V 



0.1 

mA 

l|L 

Low-level input current 

Vcc = 5.25V. V| = 0.4V 




mA 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V. Vo = 0V 



-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Notes) 


19 

34 

mA 


* : All typical values are at Vqq= 5V, J^= 25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Icc is measured with Rq and LOAD at OV and Ty, Tp, Da~Dd at 4.5V 


SWITCHING CHARACTERISTICS (Vcc —5V, Ta = 25"C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ 


^max 

Maximum clock frequency 


25 

38 



tpLH 

Low-to-high-level, high-to-low-level output propagation 



7 

26 

ns 

tpHL 

time, from input Tu to output CAO 



14 

24 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 



7 

24 

ns 

tPHL 

time, from input To to output BRO 

Cl=15pF (Note4) 


19 

24 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 


20 

38 


tpHL 

time, from inputs Tu, Tq to outputs Oa, Qb, Oc. Qd 



17 

47 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 



24 

40 

ns 

tpHL 

time, from input LOAD to outputs Qa, Ob. Oc, 



20 

40 

ns 

tPHL 

High-to-low-level output propagation time, from input 

Ro to outputs Oa. Ob, Oc, Od 



12 

35 

ns 


Note 4: Measurement circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 

PRR = 1MHz, tr= 6 ns, tf= 6 ns, t„= 500ns, Vp=3Vp,p, Zo = 50n. 

( 2 ) Cl includes probe and jig capacitance 
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M74LS193P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw(TuL) 

Clock input Tu low pulse width 


20 

14 


ns 

tw(ToL) 

Clock input Td low pulse width 


20 

18 


ns 

tw(LO^) 

Load LOAD pulse width 


20 

11 


ns 

tw(Ro) 

Direct reset Rd pulse width 


20 

4 


ns 

tsu(D) 

Setup time Da~Dd f° LOAD 


20 

4 


ns 

th(D) 

Hold time Da~Od to LOAD 


5 

-3 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 





Da. Bb, Dc 


)c. Dd/ \ 

' ' . tw(LOAD) ^ 


LOAD 


Qa, Ob. Oc. Od 


1 _ f \ / 

Jf v_ 



Note 5: The shaded areas indicate when the input is permitted,to change for predictable output performance.' 


APPLICATION EXAMPLE 

Asynchronous 2'' counter 


OUTPUTS 



TO 

FOLLOWING 

STAGES 
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M74LS194AP 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER WITH RESET 


DESCRIPTION 

The M74LS194AP is a semiconductor integrated circuit 
with a 4-bit bidirectional serial/parallel input-serial/parallel 
output shift register functions. 

FEATURES 

• Synchronous serial/parallel input-serial/parallel/output 

• Right shift and left shift functions 

• Mode control input provided 

• Direct reset input provided 

• Hold mode function 

• Wide operating temperature range ( 73 = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device is usable as a serial input-serial/parallel output 
and parallel input-serial/parallel output shift register with 
the modes control inputs M/Cj and M/C 2 . When M/Ci is 
kept in high and M/C 2 in low, the serial data are applied to 
right shift data input Dsr and the clock pulse is applied to 
clock input T, the serial data are shifted sequentially to 
outputs Qo~Q 3 in synchronization with the clock pulse. 
When M/Ci is kept in low and M/C 2 in high the serial data 
are applied to left shift data input Dsl and clock pulse is 
applied to clock input T, the serial data are shifted 
sequentially in synchronization with the clock pulse. The 
Do~D 3 signal appears in Qo~Q 3 by keeping M/Ci and 
M/C 2 in high, applying the parallel data to parallel data 
inputs Do~D 3 and applying a 1 -bit clock pulse to clock 
input T. When both M/Ci and M/C 2 are kept in low, the 
status of the flip-flops does not change even if the clock 


PIN CONFIGURATION (TOP VIEW) 


DIRECT RESET _ W _ 

INPUT Rd— [T -iU Vcc 

RIGHT SHIFT n . In-n^P ^ 

DATA INPUT Dsr — Li — Qo — — VO 

^ Do —»(T — Do Qi — i3 <31 

- > OUTPUTS 

Di—»(T—Di Qz — ^Qz 

parallel! ' 

DATAINPUTSS Q, - iz] - Qs J 

—03 T —Ti]*-T CLOCK INPUT 
DATA "npuT Dsl - E - - M/C2 I ^00, 

M/Ci I control 

GND IT I-—T| *— M/Ci I inputs 


Outline 16P4 


pulse is applied to the clock input T. 

When T changes from low to high, the right shift, left 
shift or parallel data are read in. Qo~Q 3 are set low by 
setting direct reset input Rd low irrespective of the status 
of the other input signals. 



LEFT SHIFT 
DATA INPUTS 
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M74LS194AP 

4.BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER WITH RESET 


FUNCTION TABLE (Note 1) 


Operational mode 


M/Ci 

M/C 2 

T 

Dsr 

Dsl 

Do~D3 

Qo 

Qi 

Qz 

Q3 

Direct reset 

L 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

Right shift 

H 

H 

L 

T 

L 

X 

X 

L 

Qo“ 

0,0 

Q 2 O 

H 

H 

L 

T 

H 

X 

X 

H 


0,0 

Qz° 

Left shift 

H 

L 

H 

T 

X 

L 

X 

Q,0 


Q3° 

L 

H 

L 

H 

T 

X 

H 

X 

0,0 

Q 20 

Q 30 

H 

Parallel read 

H 

H 

H 

T 

X 

X 

Do~D3 

Do 

Di 

D2 

Ds 

Clock inhibit 

H 

L 

L 

X 

X 

X 

X 


0,0 

O 2 O 

Q3° 


Notel. t ; Transition from low to high (positive edge trigger) 

qo : Level of Q before the indicated steady-state input conditions were established 
X i Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta= —20~ -l-TS'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ +7 

V 

Vi 

Input vcHtage 


-0.5~ + 15 

V 

Vo 

Output voltage 

High-level state 

— 0.5~Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -f 75 

V 

Tstg 

Storage temperature range 


-65~ -1- 150 

x: 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20"~ unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 


V 

I 

0 

High-level output current 

VohS2.7V 

0 



mom 


Low-level output current 

VolS0.4V 

0 


4 


Vol^0.5V 

0 


8 



ELECTRICAL CHARACTERISTICS (Ta = — 20-1- 75t^, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc=4.75V, l|c=-18mA 



-1.5 

V 


High-level output voltage 

Vcc=4.75V, V|=0.8V 

V|=2V, loH=-400/iA 

B 

B 


V 

wm 

Low-level output voltage 

Vcc=4.75V 

V|=0.8V, V|=2V 

IOL=4mA 


0.25 


V 

IOL=8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc=5.25V, V| =2.7V 



20 


Vcc=5.25V, Vi=10V 




mA 

IlL 

Low-level input current 

Vcc=5.25V. V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V, Vo= 0 V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc= 5.25V (Note 3) 


15 

23 

mA 


♦ : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements must be done quickly and not more than one output should be shorted at a time. 

Note 3: Ipc is measured after Do~D 3 have been set to OV, Dsr , Dsl . M/Ci, IVI/C 2 and R 0 to 4.5V and T to 4.5V from OV. 
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M74LS194AP 


4-BtT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER WITH RESET 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25‘C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

fmax 

Maximum clock frequency 


tPLH 

Low-to-high-level, high-to-low-level output ipropagation 


tPHL 

time, from input T to outputs Qo — Qa 

Cl=15pF (Note 4) . 

tpHL 

High-to-low-level output propagation time, 
from input Rq to outputs Qo ^ Qa 



Limits 

Typ 

Max 

45 


10 

22 

12 

26 

8 

30 


Note 4: Measurement circuit 

INPUT Vcc OUTPUT 






PG 



DUT 


(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz. tr = 6ns. tf = 6ns. tw = 5CX)ns. 

;Cl Vp = 3Vp,p. Zq = 60n. 

(2) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc=5V. Ta = 25'C. unless otherwise noted) 


Symbol 

Parameter 

tw(T) 

Clock input Thigh pulse width 

tw(RB) 

Direct reset input Rq pulse width 

tsu(D) 

Setup time D to T 

tsu(M/C) 

Setup time M/C 1, M/CatoT 

th(D) 

Hold time Dto T 

th (M/C) 

Hold time M/C 1 , M/CatoT 


Recovery time to direct reset 
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M74LS195AP 

4-BIT PARALLEL-ACCESS SHIFT REGISTER WITH RESET 


DESCRIPTION 

The M74LS195AP is a semiconductor integrated circuit 
containing a 4-bit serial/parallel input-serial/parallel output 
shift register function with a direct reset input. 

FEATURES 

• Synchronous serial/parallel input-serial/parallel output 

• Right shift function 

• Left shift function available with external connection 

• Mode control input provided 

• Serial inputs J and K provided 

• Direct reset input provided 

• Q 3 and Q 3 outputs provided 

• Wide operating temperature range (Ta= —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device can be used as a serial input-serial/parallel 
output and parallel input-serial/parallel output shift register 
with the mode control input M/C signal. When M/C is kept 
in high, the serial data are applied to serial data inputs J and 
K and the clock pulse is applied to clock input T, the serial 
data are shifted sequentially into outputs Qo~Q 3 in 
synchronization with the clock pulse. The first stage 
flip-flop with J and K functions as a J-K flip-flop. When 
serial data are applied from line 1, J and K are mutually 
connected and used as serial input pins. When M/C is kept 
in low, the parallel data are applied to parallel data inputs 
Do~D 3 and a 1-bit clock pulse is applied to T, the Do~D 3 
signals appears in Qo~Q 3 . When T changes from low to 
high, the shift or parallel reading operation is performed. 



The last stage flip-flop output has mutually complementary 
outputs Q 3 and Q 3 . Qo~Q 3 are reset low and Q 3 high by 
setting direct reset input Rd low irrespective of all the 
other input signals. 


BLOCK DIAGRAM 


CLOCK INPUT T llO, 
DIRECT RESET R^(T 
INPUT T 


MODE I 

CONTROL M/C(? 
INPUT T 



Q 3 Q 3 Vcc 
(liKfiHie) 



J K Do 


SERIAL DATA INPUTS 


PARALLEL DATA INPUTS 
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\ 

4-BIT PARALLEL-ACCESS SHIFT REGISTER WITH RESET 


FUNCTION TABLE (Note d 


Operational mode 

T 


M/C 

J 

!<■ 

Do~ D3 

Oq. 

0i 

Q2 

O3 

Qs 

Direct reset 

X 

L 

X 

X 

X 

X 

L 

L 

L 

L 

H 

Right shift 


H 

H 

H 

H 

X 

H 

OoO 

0,0 

O2O 


■B 

H 

H 

L 

L 

X 

L 

0o° 

0,0 

O2O 


■S 

H 

H 

H 

L 

X 


0o° 

0,0 

02° 


T 

H 

H 

L 

H 

X 

Qo® 



O2O 

02° 

Parallel read 

T 

H 

L 

X 

X 

Do~ D3 

Do 

Di 

Dz 

D3 

D? 


Note 1 . t : Transition from low to high (positive edge triggering) 

QO: Level of Q before the indicated steady-state input conditions were established 
X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20~-f- 75”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-(-7 

V 


Input voltage 


-0.5~ -1-15 

V 


Output voltage 

High-level output 

-0.5- Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20- -1-75 

“C 

Tstg 

Storage temperature range 


-65- +150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta=—20—h 75°C, unless otherwise noted) 



Parameter 






Vcc 

Supply voltage 

4.75 




lOH 

High-level output current 

VoHi2.7V 

0 


-400 


lOL 

Low-level output current 

Vol^0.4V 



4 

jRQIII 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20-1- 75°C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc-4.75V. lic=-18mA 



-1.5 

v 

VOH 

High-level output voltage 

Vcc = 4.75V, V|=0.8V 

V|=2V. Ioh=-400M 

2.7 

3.4 


v 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V|=0.8V,Vt=2V 

loL=4mA 


0.25 

0.4 

V 

loL=8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V. V|=2.7V 



20 

aA 

Voc = 5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Voc = 5.25V. V|=0.4V 



— 0.4 

mA 

lbs 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo = 0V 

-20 


mlOO 

mA 

Icc 

Supply current 

Vcc=5.25V (Note3) 


14 

21 

mA 


* : All typical values are at Vcc=5V, Ta=25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 3; Icc is measured with M/C at OV, J, K and Do~D 3 at 4.5V, with Rq kept at 4.5V after changing from OV and after changing T from OV to 4.5V. 
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IVI74LS195AP 

4-BIT PARALLEL-ACCESS SHIFT REGISTER WITH RESET 


SWITCHING CHARACTERISTICS ( Vcc = 5V . Ta = 25°C , unless otherwise noted) 



Note 4: Measurement circuit 


PG 



- DDT 


(1) The pulse generator has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 50J2, 

(2) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25”C, unless otherwise noted) 





















MITSUBISHI LSTTLs 

M74LS196P 

PRESETTABLE DECADE COUNTER/LATCH 


DESCRIPTION 

The M74LS196P is a semiconductor integrated circuit 
containing an asynchronous decade counter function with 
direct reset input and preset input. 

FEATURES 

• Direct reset input and asynchronous preset input pro¬ 
vided 

• Usable independently as binary and divide-by-five coun¬ 
ter 

• High-speed counting (fmax = 80MHz typical) 

• Wide operating temperature range {Ta= —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device is composed of independent binary and 
divide-by-5 counters. Clock input Ti and output Qa are 
employed for use as a binary counter while clock input T 2 
and Qb, Qc and Qd are employed for use as a divide-by-5 
counter. When employed as a decade counter, Qa and Tj 
are connected and by making Ti the input, the count 
number as a BCD code appears in outputs Qa, Qb, Qc and 
Qd. Counting is performed when Ti and Tj are changed 
from high to low. 

The counter can be preset by applying data to data 
inputs Da, Db, Dc and Dd and by setting LOAD input 
low, and the Da, Db, Dc and Do signals appear in Qa, Qb, 
Qc, Qd outputs irrespective of the Ti and T 2 inputs. When 
preset to a numerical value of 10 or above, the count 
proceeds in accordance with the status transition figure. 


PIN CONFIGURATION (TOP VIEW) 


LOAD INPUT LOAD 


OUTPUT 


— 

LOAD 
Qc Rd 

DATA INPUTS 


— 

Dc 

Qd 


Da -[T 

— 

Da 

Dd 

OUTPUT 


— 

Qa 

Db 

CLOCK INPUT 

Te-.[I 

— C 

T2 Qb 

Ti 


GND 


0 


Vcc 

_ _ DIRECT 

*- rd reset 

INPUT 

T|] -* Qd OUTPUT 

Tj] d.d| 

^ DbJ 
J] -*• Qb output 
1] T[ CLOCK INPUT 


DATA INPUTS 


Outline 14P4 


STATE DIAGRAM 



BLOCK DIAGRAM 

OUTPUTS 


Qa Qb Oc Qd Vcc 
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M74LS196P 

PRESETTABLE DECADE COUNTER/LATCH 


For resetting, it is possible to set Qa = Qb = Qc = Qd = 
low by setting direct reset input Rq low irrespective of 
the status of the other inputs. 

FUNCTION TABLE (Note 1) 






Note 1 I : Transition from high to low (negative edge trigger) 
X : Irrelevant 

ABSOLUTE MAXIMUM RATINGS 

(Ta= — 20—l-75'C , unless otherwise noted) 



(l) Valid when and Tj are connected and Ti is made the input 



Parameter 

Conditions 

Supply voltage 


lnp„t 

Inputs Ti,T 2 


Inputs LOAD, Rd. Da~Dd 

Output voltage 

High-level state 

Operating free-air ambient temperature range 






RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —I- 75X;, unless otherwise noted ) 



Parameter 


Supply voltage 


High-level output current 

VohS2.7V 

Low-level output current 

VolS0.4V 

VoL^O.SV 



ELECTRICAL CHARACTERISTICS (Ta=~20—1-75‘C, unless otherwise noted) 



High-level input voltage 
Low-level input voltage 


Input clamp voltage 
High-level output voltage 


Low-level output voltage 


_ , Da, Db, Dq. Dp 

High-level '^2 _ 

input current 

~ 

LOAD, Da. Db, Dc, Dd 

_Qd_ 

LOAD, Da. Db, Dc, Dd 

Low-level Rd 

input current 

_ Tj 

Short-circuit output current (Note 2) 


Suppiy current 


Low-level 
input current 


Vcc=4.75V. lic=-18mA _ 

Vcc=4.75V. V| = 0.8V 

V|= 2 V, Ioh=-400,uA _ 

Vcc—4.75V IOL= 4 mA 

V| = 0.8V, V|= 2 V loL=8mA 


Vcc=5.25V. V| = 2.7V 

Vcc = 5.25V. V| = 5.5V 
Vcc=5.25V, V|=10V 

Vcc=5.25V, Vi = 0.4V 

Vcc=5.25V. Vo=0V 


Vcc= 5.25V (Notes) 



* ; AM typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Iccis measured with all inputs at .OV. 
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PRESETTABLE DECADE COUNTER/LATCH 


SWITCHING CHARACTERISTICS (Vcc^ 5 V. Ta —25'C, unless otherwise noted) 



Maximum clock frequency, 
from input T7 to output 

Maximum clock frequency, 
from input Tj to output Qg 

Low-to-high-level, high-to-lov^vel output 
propagation time from input Ti to output Qa 

Low-to-high-levei, high-to-low-level output 
propagation.time, from input T 2 to outputQ b 

Low-to-high-level, high-to-low-level output 
propagation time, from input Tj to output Oc 

Low-to-high-level, high-to-low-level output 
propagation time, from input Tj to outputQo 

Low-to-high-level, high-to-low-level output 

propagation time, from inputs Da. Db, Dc. Dd 

to outputs Qa, Qb. Qc. Qd _ 

Low-to-high-level, high-to-low-level output 
propagation time, from input input LOAD to outputs 

Qa. Qb. Qc. Qd __ 

High-to-low-level output propagation time, 
from input Rp to outputs Qa. Qb. Qc. Od 


Cl=15pF (Note 4) 


Note 4: Measurement circuit 





Dfi 




ru 







(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zo = 50n. 

(2) Ci_ includes probe and jig capacitance 


15 

ns 

20 

ns 

24 

ns 


ns 

57 

ns 

62 

ns 

18 

ns 

45 

ns 

30 

ns 

44 

ns 

41 

ns 

45 

ns 

51 

ns 


TIMING REQUIREMENTS (Vcc= 5 V, Ta=25't), unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

QUgoiyn 

Clock input T 1 high pulse width 



Clock input T 2 high pulse width 


tw (LOAD) 

Load LOAD input pulse width 


tw(^) 

Direct reset Rp pulse width 


tsu (DL) 

Setup time Da~Dd low to LOAD 


tsU(DH) 

Setup time Da~ Dd Itigh to LOAD 


th(DL) 

Hold time Da~ Dp low to LOAD 



Hold time DA~Dphigh to LOAD 



Recovery time LOAD to T 


1 treo(Ro) 

Recovery time RptoT 




TIMING DIAGRAM (Reference level = 1.3V) 

tw(T'l.T2H) 


Qa.Qb.Qc.Qd 



Da.Db.Dc.Dd 


Qa.Qb.Qc.Qd 
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IVI74LS196P 

PRESETTABLE DECADE COUNTER/LATCH 




Da.Db.Dc.Dd IJJj 


oww 

k_ 1 


LOAD 




_^ 


t- 

_ 1 

/ 

th(DH) 

\ 

r 

\ 

1 

tsU(DH) 


tSU(DL;ph(DL) 



Note 5: The shaded areas indicate when the input is permitted 
to change for predictable output performance. 


APPLICATION EXAMPLES 

(1) Divide-by-10" presettable counter 


10“OUTPUTS 10'OUTPUTS 10“OUTPUTS 



The above counter can be configured by connecting n + 1 changes with respect to the input is delayed in accordance with the 

M74LS196P devices. It operates at a high speed (60MHz typical) following formula, 

but since the system is synchronous, the time during which the output 

The delay time (typical) of each output at the Mth stage is: 

Qa 20(M-1)+8 ns Qc 20(M-1)+31ns 

Qb 20(M-1)+17ns Qo 20(M-1)+20ns 

(2) Use as a latch 


OUTPUTS 


DIRECT RESET 
INPUT 


ENABLE INPUT 



i_ 




Qa Qb Qc Qd 

Ti 

M74LSI96P 

Tz 

RdLOADDaDbDc Do 


3 

i ^ 





DATA INPUTS 


DIRECT RESET 
INPUT 


ENABLE INPUT 

OUTPUT 


04 


- i-r-i 

____1_ 



rn 

1 

— ^ ' 

. 1 

1 

1 

■ 1 * 

1 

1 

--i 

1 

_L 


1 

! 

1 _ 

1 ! 


_ 

1 


1 

1 T- 

' 1 

1 


ENABLE 

LATCH 


RESET 
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M74LS197P 

PRESETTABLE 4-BIT BINARY COUNTER/LATCH 


DESCRIPTION 

The M74LS197P is a semiconductor integrated circuit 
containing an asynchronous hexadecimal (4-bit binary) 
counter function with direct reset and preset inputs. 

FEATURES 

• Direct reset input and asychronous preset input provided 

• Usable independently as binary and octal counter 

• High-speed counting (fmax“ 80MHz typical) 

• Wide operating temperature range (Tg = -20~■^75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device is composed of independent binary and octal 
counters. Clock input Tj and output Qa ar^employed for 
use as a binary Counter while clock input Tj and Qb, Qc 
and Qd are employed for use as an octal counter. When 
employed as a hexadecimal counter, Qa and Tj are 
connected and by making Tj the input, the count number 
as a 4-bit pure binary code appears in outputs Qa, Qb, Qc 
and Qd. Counting is performed when Tj and Tj are 
changed from high to low. 

The counter can be preset by applying data to data 
inputs Da, Db, Dc and Do and by setting LOAD input 
low, and the Da, Db, Dc and Do signals appear in Qa, Qb, 
Qc, Qd outputs irrespective of the Tj and Tj inputs. 

For resetting, it is possible to set Qa = Qb = Qc = Qd = 
low by setting direct reset input Rd low irrespective of the 
status of the other inputs. 
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M74LS197P 

PRESETTABLE A-BIT BINARY COUNTER/LATCH 


FUNCTION TABLE (Notei) 


T 


LOAD 

Oa 

Qb 

Qc 


X 

L 

X 

L 

L 

L 


X 

H 

L 

Da 

Db 



i 

H 

H 

Count 1 


Note 1 i : Transition from high to low (negative trigger) 
X i Irrelevant 


Count number 

Qa 

Qb 

Qc 

Qd 

0 

L 

L 

L 

L 

1 

H 

L 

L 

L 

2 


H 

L 

L 

3 

H 

H 

L 

■ L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 

10 

L 

H 

L 

H 

11 

H 

H 

L 

H 

12 

L 

L 

H 

H 

13 

H 

L 

H 

H 

14 

L 

H 

H 

H 

15 

H 

H 

H 

H 


(1) Valid when Qa and T 2 are connected and T 1 is made the input 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 —I-VST;, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~ + 7 

HDHI 

V| 

Input voltage 

Inputs Ti, T 2 

-0.5~-l-5.5 

V 

Inputs LOAD, Rq, Da~Dd 

-0.5~-t-15 

Vo 

Output voltage 

High-level state 

— 0.5~Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~-1-75 

0 

Tstg 

Storage temperature range 


-65~-t-150 

IC 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 - 1-75 °C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

1 OH 

High-level output current 

VqHS2.7V 

0 


-400 

TiA 

1 OL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 
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MITSUBISHI LSTTLs 

M74LS197P 

PRESETTABLE 4-BIT BINARY COUNTER/LATCH 


ELECTRICAL CHARACTERISTICS (Ta = —20—l-75t), unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc=4.75V. lic=-18mA 



- 1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V. Vi = 0.8V 

V|= 2 V. Ioh=-400aA 

2.7 

3.4 


V 

VOL 

Low-level output voltage 

Vcc = 4.75 V 

V| = 0.8V. V|= 2 V 

IOL= 4 mA 


0.25 

0.4 

V 

IOL= 8 mA 


0.35 


V 


High-level 
input current 

LOAD. Da. Db. Dc. Dd 

Vcc=5.25V. V| = 2.7V 



20 

aA 

Rd. T^, Tz 



40 

Tu ll 

Vcc=5.25V. V| = 5.5V 




mA 

LOAD. Da. Db. Dc. Dd 

Vcc=5.25V. V|= 10V 



0.1 





IlL 

Low-levei 
input current 

LOAD. Da. Db. Dc. Dd 

Vcc=5.25V. V| = 0.4V 




mA 




-0.8 

Ty 



-2.4 

Ti 



-1.3 

los 

Short-circuit output current (note 2) 

Vcc=5.25V. Vo= 0 V 

-20 


-100 

mA 

Icc 

Suppiy current 

Vcc= 5.25V (Notes) 


16 

27 

mA 


♦ : All typical values are at Vqc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Iqc is measured with all inputs at OV. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25'C, unless otherwise noted) 


Symboi 

Parameter 

Test conditons 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency(Ti) 


30 

80 


MHz 

fmax 

Maximum clock frequency (T 2 ) 



35 


MHz 

tPLH 

Low-to-high-level. high-to-low-level output 



6 

15 

ns 

tPHL 

propagation time, from input Ti to output Qa 



7 

21 

ns 

tPLH 

Low-to-high-level, high-to-low-level output 



8 

19 

ns 

tPHL 

propagation time, from input T 2 to output Qb 



8 

35 

ns 

tPLH 

Low-to-high-level, high-to-low-level output 

Cl=15pF (Note 4) 


15 

51 

ns 

tPHL 

propagation time, from input T 2 to output Qc 


15 

63 

ns 

tPLH 

Low-to-high-level, high-to-low-level output 



22 

78 

ns 

tPHL 

propagation time, from input T 2 to output Qd 



24 

95 

ns 

tPLH 

Low-to-high-ievel, high-to-iow-ievei output 
propagation time, from inputs Da, Db, Dc. Dd 
to outputs Qa, Ob, Qc, Qd 



8 

27 

ns 

tPHL 

' 


10 

44 

ns 

tPLH 

Low-to-high-level output propagation time, from 



13 

39 

ns 

tPHL 

input LOAD to outputs Qa, Qb, Qc. Qd 



10 

45 

ns 

tPHL 

High-to-low-level output propagation time, from 
input Ro to outputs Qa, Qb, Qc. Qd 



13 




Note 4: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pusle generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, t^ = 500ns, 

Vp = 3Vp,p, Zo = 5012. 

(2) Cl inciudes probe and jig capacitance 
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MITSUBISHI LSTTLs 

M74LS197P 

PRESETTABLE 4.BIT BINARY COUNTER/LATCH 


TIMING REQUIREMENTS (Vcc= 5 V, Ta = 25''C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw(T7H) 

Clock Input Ti high pulse width 



5 


ns 

tw(T7H) 

Clock input T 2 high pulse width 


30 

14 


ns 

tw(LOAD) 

Load LOAD input pulse width 


20 

8 


ns 

tw(RD) 

Direct reset Rp pulse width 


15 

4 


ns 

tsU{DL) 

Setup time Da~Dd low to LOAD 


15 

3 


ns 

tsU(DH) 

Setup time Da~Do high to LOAD 



0 


ns 

th(DL) 

Hold time Da~Do low to LOAD 


6 



ns 

th(DH) 

Hold time Da~Dd high to LOAD 


3 

- 1 


ns 

trec{LOAD) 

Recovery time LOAD to T 


30 

7 


ns 

trec(R^) 

Recovery time RptoT 



7 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 



Da. Db, Dq. Dd 


/ 


LOAD 


V 


Qa. Qb. Qc. Qd 


tw(LOAD) 


\ 


/ 


tPUH 


tPHL ^ 


\\\\\\\\\ ffl 


f 


\ 


/ 


tsu(DH) th(OH) tsu(DL) th(DL) 

Note 5: The shaded areas indicate when the input is 
permitted to change for predictable output performance. 



t w(FId), tw(LOAD) 
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MITSUBISHI LSTTLs 

M74LS221P 

DUAL MONOSTABLE MULTIVIBRATOR 


DESCRIPTION 

The M74LS221P is a semiconductor integrated circuit 
containing two monostable multivibrator circuits with 
direct reset inputs. 

FEATURES 

• Pulse width excellent temperature characteristics and 
supply voltage 

• Schmidt trigger inputs (B inputs) provided 

• Wide output pulse width range (t^ = 47ns ~ Is) 

• Operation possible with duty cycle up to 90% 
{RT=100kJ2) 

• Direct reset inputs provided 

• A, B complementary inputs provided 

• Q and Q outputs 

• High input breakdown voltage (V|^15V) 

• Wide operating temperature range {Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

Positive pulses appear in output Q and negative pulses in 
output Q by connecting external resistor Rj and electro¬ 
static capacitor Cj to timing pins Re/Ce and Cg, as shown 
in Fig. 1, and by applying a trigger from input A or B. The 
width tw of the pulses appearing in the outputs is set by Ry 
and Cj- When A changes from high to low or when B 
changes from low to high, the trigger is applied. This 1C is 
able to obtain an output pulse width with excellent supply 



voltage and temperature characteristics since both its 
supply voltage and temperature are assured. 

Q can be reset immediately low and Q high by setting 
direct reset input Rq low irrespective of the status of the 
outputs. If ^ changes from low to high when A is low and 
B is high, the trigger is applied and the pulse appears in the 
output. 


BLOCK DIAGRAM (EACH MONOSTABLE MULTIVIBRATOR) 
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TIMING PIN EQUIVALENT CIRCUIT 


MITSUBISHI LSTTLs 

M74LS221P 

DUAL MONOSTABLE MULTIVIBRATOR 



mte : ^ 


FUNCTION TABLE (Note 1) 



A 

B 

Q 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

X 

X 

L 

L 

H 

H 

L 

T 

J+ 

i_r 

H 

i 

H 

J~l 

i_r 

_I_ 

L 

H 

J~l 

i_r 


OPERATION DESCRIPTION 

1. How to use the timing pins 

As shown in Fig. 1, external resistor Ry and electrostatic 
capacitor Cy are connected to timing pins Re/Ce and Ce. 
Connect the negative to the Re/Ce side and the positive to 
the Ce side when using Cy with polarity. 


To Ce pin 



Fig. 1 Connection of external resistor Rj and capacitor 
Ct to timing pins Re/Ce and Ce 


Notel- T • Transition from low to high. 

I : Transition from high to low. 

_n_ i Positive one-shot operation. 

”L_ri Negative one-shot operation. 

X i Irrelevant 

2. Output pulse width t^ 

The output pulse width t^ is set using Ry and Cy by the 
following formula; 

tw = CT’RT' In2 (ns)X (1 + 0.1) 

=: 0.7Ct*Rt (ns) X (1+0.1) 

Ry is measured in kiloohms and Cy in picofarads. 
Individual fluctuations of +10% may occur in prod¬ 
ucts. 

Depending on the product, fluctuations in the order of 
3/-10% may occur. 

3. Precautions with use 

In order to minimize the floating capacitance and to 
safeguard against malfunction caused by noise, make the 
Ry and Cy wiring as short as possible and avoid signal wires 
which may be conducive to noise. 

Connect a capacitor of 0.01~0.1juF with good high- 
frequency characteristics between pins Vcc and GND. 
Mount this capacitor as close as possible to the 1C. 


ABSOLUTE MAXIMUM RATINGS (Ta= —20-l-TSt:, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ + 7 

V 

V| 

Input voltage 


-0.5- + 15 

V 

_ 

Output voltage 

High-level state 

-0.5- Vcc 

V 


Operating free-air ambient temperature range 


-20- + 75 

1C 

msm 

Storage temperature range 


-65- + 150 

t: 


RECOMMENDED OPERATING CONDITIONS (Ta= — 20~-t- 75’C , unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit I 

Min 

Typ 

Max 


Supply voltage 

4.75 

5 

5.25 


flEBI 

High-level output current 

Voh^2;7V 

0 


-400 

^QQII 

lOL 

Low-level output current 

Vol^0.4V 



4 


Vol^0.5V 

0 


8 

mA 1 

Rt 

External timing resistance 

1.4 


100 



External timing capacitance 

2- 
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MITSUBISHI LSTTLs 

M74LS221P 

DUAL MONOSTABLE MULTIVIBRATOR 


ELECTRICAL CHARACTERISTICS (Ta = — 20—I- 75X^ , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 

A. B 




0.8 

V 

Rd 





V|C 

Input clamp voltage 

Vcc= 4.75V. lic=-18mA 



- 1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, V| =0.5. 0.8V 

V|=2V. Ioh=-400azA 

B 

B 


V 

VOL 

Low-level output voltage 

Vcc=4.75V 

V| =0.5V.0.8V,V| =2V 

l0U=4mA 


0.25 

0.4 

V 

IOL=8mA 


0.35 


V 

IlH 

High-level input current 

Vcc=5.25V. Vi=2.7V 



20 

aA 

Vcc=5.25V. V| = 10V 



0.1 

mA 

IlL 

Low-level input current 

A 

Vcc=5.25V 

V| =0.4V 



-0.4 

mA 

B, ^ 



-0.8 

los 

Short-circuit output current (Note 2) 

Vcc= 5.25V. Vo= 0 V 



- 100 

mA 

Icc 

Supply current (static state) 

Vcc= 5.25V 


4.7 

11 

mA 

Supply current (one-shot state) 

Vcc=5.25V 


19 

27 

mA 


♦ : All typical values are at Vcc= 5V, Ta= 25°C . 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS ( Vcc = 5V, Ta = 25'C,, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level output propagation time, from 
input A to output Q 

Ct=80pF 

RT = 2kQ 

Cl=15pF (Notes) 


27 

70 


tPLH 

Low-to-high-level output propagation time, from 

input Bto output Q 


24 


IIIDii 

tpHL 

High-to-low-level output propagation time, from 
input A to output Q' 


30 

B 

ns 

tPHL 

High-to-low-level output propagation time, from 

input Bto output Q 


26 

B 

ns 

tpLH 

Low-to-high-level output propagation time, from 

input Rd to output Q 


g 



tpHL 

High-to-low-level output propagation time, from 
input Rd to output Q 


B 

B 


twQ(min) 

Minimum output pulse width, from inputs 

A, B to outputs Q, Q 

CT = 0pF. RT=2kO 

Cl=15pF (Notes) 

20 

30 

B 

ns 


Output pulse width, from inputs A, Bto outputs Q, Q 

Cl=15pF 
(Note 3) 

Ct=80pF, RT=2kQ 

70 

120 


ns 

Ct=100pF, RT=10kQ 


670 


ns 

Ct=1aF, RT=10kQ 



7.5 

ms 


Note 3: Measurement circuit 

INPUT Vcc OUTPUT 



(T) The pulse generator (PG) has the following characteristics: 
PRR = lMHz, tr=6ns, tf=6n5, tw=40ns, 

Vp =3Vp.p,Zo = 50n 
(2) Cl includes probe and jig capacitance 
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MITSUBISHI LSTTLs 

IVI74LS221P 


DUAL MONOSTABLE MULTIVIBRATOR 


TIMING REQUIREMENTS (Vcc=5V, Ta = 25'C. unless otherwise noted) 



TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS221P 


DUAL MONOSTABLE MULTIVIBRATOR 


OUTPUT PULSE WIDTH VARIATION VS OUTPUT PULSE WIDTH VARIATION VS 

SUPPLY VOLTAGE AMBIENT TEMPERATURE 



SUPPLY VOLTAGE Vcc (V) 


AMBIENT TEMPERATURE Ta (V) 


APPLICATION EXAMPLES 

(1) Delay circuit (2) Pulse generator 

By connecting an integration circuit to the B input, a rec- Using the fact that the output pulse width of the 

tangular waveform applied to the input is changed to the M74LS221P varies only slightly with changes in supply 

waveform shown at B and delayed by time td. The width of voltage and ambient temperature, a pulse generator with 

the pulse output at Q and Q is determined as usual by the good supply voltage and temperature stability can be 

values of Cj, Ry connected externally to the circuit. implemented. By choosing the values of externally con- 
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M74LS221P 

DUAL MONOSTABLE MULTIVIBRATOR 


(3) ANTI-CHATTERING CIRCUIT 






MITSUBISHI LSTTLs 

M74LS240P 

OCTAL BUFFER/LINE DRIVERS WITH 3-STATE OUTPUTS(INVERTED) 


DESCRIPTION 

The M74LS240P is a semiconductor integrated circuit 
containing 2 blocks of buffers with 3-state inverted output 
and common output control input for all 4 discrete circuits. 

FEATURES 

• Small input load factor (pnp input) 

• Hysteresis provided (= 400mV typical) 

• High breakdown input voltage (V|>5V) 

• Output control input having same phase for 2 circuits. 
(IOC, 20C) 

• High fan-out, 3-state output. 

(Iql = 24mA, loH = “15mA) 

• Wide operating temperature range. (Ta = —20~ + 75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT _ 

CONTROL 10C-* 

INPUT 

INPUT 1Ai -» 

OUTPUT 2Y4 «- 
INPUT lAz -♦ 

OUTPUT 2Y3 ♦- 
input IA 3 -► 

OUTPUT 2Y2 ^ 

INPUT IA 4 -► 

OUTPUT 2Yi *- 
GND 

Outline 20P4 


E 

E 

E 

E 

E 

E 

E 

E 

E 

E 


-c^>— 










2^ Vcc 
l 9 ]«- 20c 

-1^ IY 1 
-]3«-2A4 

-i|]^ 1 Y 3 

- js] «- 2A3 
--► IY 3 
7 iD «- 2 A 2 
-jU — 1Y4 

- n] *-2Ai 


OUTPUT 

CONTROL 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 


FUNCTIONAL DESCRIPTION 

The use of pnp transistors in the input circuits has enabled 
the achievement of small input load factor and high break¬ 
down input voltage. With hysteresis characteristics, the 
buffer has a 3-state inverted output with high noise margin. 
When the output control input OC is low, high appears 
in the output Y if input A is low, and low appears in the Y 
if A is high. If, on the other hand, ^ is high, all the 
outputs Yi, Y 2 , Ys.and Y 4 are in a high-impedance state, 
irrespective of the status of A. 


By connecting IOC with 20C, it becomes possible to 
control the output of the 8 circuits. The output can be 
terminated with load resistor of 133J2 or over. 


FUNCTION TABLE (Note 1) 


A 


Y 

L 

L 

H 

H 

L 

L 

X 

H 

Z 


Note V. Z : high-impedance 


X : irrelevant 


CIRCUIT DIAGRAM (EACH BUFFER) 



UNIT: a 
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M74LS240P 

OCTAL BUFFER/LINE DRIVERS WITH 3-STATE OUTPUTS(INVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta=—20—h75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+ 7 

V 

Vi 

Input voltage 


-0.5~ + 15 

V 

Vo 

Output voltage 

Off-state 

-0.5~+ 5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20~ + 75 

"C 

Tstg 

Storage temperature range 


- 65 ~ + 150 

"C 


RECOMMENDED OPERATING CONDITIONS (Ta=—20~ + 75‘C , unless otherwise noted) 



ELECTRICAL CHARACTERISTICS (Ta = — 20-l-75°C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

I Limits 1 

Unit ' 




V|H 

High-level input voltage 


2 



V 

V|L 

Low-leyel input voltage 




0.8 

V 

Vt+-Vt- 

Hysteresis 

Vcc = 4-75V 

0.2 

0.4 


V 

Vic 

Input clamp voltage 

Vcc= 4.75V. l|c=-18mA 



- 1 .5 

V 

VoH 

High-level output voltage 

Vcc='».75V 1 
V|=2V 

V|=0.8V, loH=-3mA 

2.4 

3.4 


V 

V| =0.5V, loH= - 15mA 

2 



V 

VoL 

Low-level output voltage 

i 

Vcc = 4.75V 

V|=0.8V, V|=2V 

lcL= 12mA 


0.25 

0.4 

V 

loL = 24mA 


0.35 


V 

•OZH 

Off-state high-level output current 

Vcc=5.25V. V|=2V, Vo = 2.7V 



20 

;uA 

loZL 

Off-state low-level output current 

Vcc=5.25V, V|=2V, Vo = 0.4V 



-20 

aA 

l|H 

High-level input current 

Vcc = 5.25V. V|=2.7V 




aA 

Vcc = 5.25V, V|= IOV 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, V|=0.4V 




mA 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo=0V 

-40 



mA 


Supply current, all outputs high 

Vcc= 5.25V, V| = 0V 


17 


mA 


Supply current, all outputs low 

Vcc=5.25V, Vi= 0V, Vf=4.5V 


26 

44 

mA 


Supply current, all outputs off 

Vcc=5.25V , Vr=4.5V 


1 29 


mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc^SV, Ta = 25"C, unless otherwise noted) 
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MITSUBISHI LSTTLs 

IVI74LS240P 

OCTAL BUFFER/LINE DRIVERS WITH 3-STATE OUTPUTS(INVERTED) 


Note 3: Measurement circuit 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw ” 500ns, 

Vp = SVp.p ^ Zq = 5on 

(2) All diodes are switching diodes (t|-|-^ 4ns) 

(3) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 



HIGH-LEVEL OUTPUT VOLTAGE VS LOW-LEVEL OUTPUT VOLTAGE VS 

HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT 












MITSUBISHI LSTTLs 

M74LS241P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74LS241P is a semiconductor integrated circuit 
containing 2 buffer blocks with 3-state non-inverted out¬ 
puts and is provided with output control inputs which are 
common to 4 circuits and which are independent. 

FEATURES 

• Small input load factor (pnp input) 

• Hysteresis provided (=400mV typical) 

• High breakdown input voltage (V| ^ 15V) 

• Complementary output control inputs (IOC, 20C) 

• High fan-out 3-state outputs 
(Iql = 24mA, loH = ~15mA) 

• Wide operating temperature range (Ta=—20~-i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 

Vcc 




CONTROL IOC-► rr-cfe>—I 
INPUT 

INPUT 1Ai -► \ 

OUTPUT 2Y4 ^ 

INPUT IA 2 -» [i 
OUTPUT 2 Y 3 4- [T 
INPUT IA 3 -► [T 
OUTPUT 2Y2 4- [T 
INPUT 1A4-[I} 

OUTPUT 2Yi 4 - [T 
GND [io 





m 


^ OUTPUT 

r—<^1914- 200 CONTROL 
I ^ ' INPUT 

ji] -» IY 1 OUTPUT 
4- 2 A 4 INPUT 
Te] -» IY 2 OUTPUT 
1 ^ 4- 2 A 3 INPUT 

-i£] 



IY 3 OUTPUT 
2 A 2 INPUT 
^ 1Y 4 OUTPUT 


C—<^ri]'^2A, INPUT 


Outline 20P4 


FUNCTIONAL DESCRIPTION 

Since pnp transistors are used for the input circuits, the 
input load factor is small and a high breakdown input 
voltage is provided. The 3-state non-inverted output buffers 
have a high noise margin due to hysteresis. 

When IOC is low, low appears in output Y if input 1A is 
low, and high appears in Y if 1A is high. When 20C is high, 
low appears in output 2Y if input 2A is low and high 


appears in 2Y if 2A is high. All the outputs are put in a 
high-impedance state when IOC and 20C are high and low, 
respectively. 

The device can be used as a 4-bit two-way bus driver by 
connecting IOC and 20C, 1A and 2Y and also 2A and 1Y. 
The outputs can be terminated with load resistors of not 
less than 133 ohms. 


CIRCUIT DIAGRAM (EACH BUFFER) 
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MITSUBISHI LSTTLs 

M74LS241P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


FUNCTION TABLE (Noteii 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 —f- 75”C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~ + 7 

V 

Vi 

Input voltage 


-0.5~+15 

V 

Vo 

Output voltage 

Off-state 

-0.5~ +5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

“C 

Tstg 

Storage temperature range 


-65~+150 

°c 


1A 



L 

L 


H 

L 

H 

X 

H 

z 


Note 1 Z : High-impedance 
X : irrelevant 


2A 

20C 

2 ^ 

L 

H 

-J 

H 

H 

H 

X 

L 

Z 


RECOMMENDED OPERATING CONDITIONS (Ta = —20—(-75°C , unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 


Max 


Supply voltage 

4.75 

5 


V 

lOH 

High-level output current 

V0Ha2-4V 

0 


-3 


VohS 2 V 

0 



fgSM 

lOL 

Low-level output current 

VolS0.4V 

0 


12 

BEI 

Vol^0.5V 



24 



ELECTRICAL CHARACTERISTICS (Ta= — 20'—l-75”C , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V|H 

High-level input voltage 


2 



V 

V,L 

Low-level input voltage 





V 


Hysteresis width 

Vcc-4.75V 

0.2 

MEM 


V 


Input clamp voltage 

Vcc= 4.75V. lic=-18mA 



-1.5 

V 

|H 

High-level output voltage 

Vcc=4.75V 

V|=2V 

V| =0.8V, loH=-3mA 

2.4 

3.1 


V 

Vi =0.5V. loH=-15mA 

2 



V 


Low-level output voltage 

Vcc=4.75V 

V|=0.8V. V|=2V 

loL= 12mA 



0.4 

V 

IOL = 24mA 



0.5 

V 


Off-state high-level output current 

Vcc= 5.25V, V|=2V, Vo=2.7V 



20 

uA 

loZL 

Off-state low-level output current 

Vcc=5-25V, V|=2V, Vo=0.4V 



-20 

juA 

IlH 

High-level input current 

Vcc=5.25V, V|=2.7V 



20 

uA 

Vcc=5-25V, V|=I0V 



0.1 

mA 

l|L 

Low-level input current 

Vcc=5.25V, V|=0.4V 



-0.2 

mA 

los 

. Short-circuit output current (Note 2) 

Vco = 5.25V, V6=0V 

-40 



mA 

ISSIH 

Supply current, all outputs high 

Vcc=5-25V, V| = 0V. V|=4.5V 


17 

27 

mA 


Supply current, all outputs low 

Vcc=5-25V. V| = 0V, V|=4.5V 


27 

46 

mA 

1^91 

Supply current, all outputs disabled 

Vcc=5-25V, V|=0V. V|=4.5V 


32 

54 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C, 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
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MITSUBISHI LSTTLs 

IVI74LS241P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C. unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

I 

_i 

0. 

Low-to-high-level, high-to-low-level output propagation 

Cl = 45pF 



8 

18 

ns 

_i 

I 

0. 

time, from input A to output Y 

(Note 3) 



9 

18 

ns 

tpZL 

Output enable time to low-level 

Rl = 667Q, 

Cu = 45pF (Note 3) 


15 

30 

ns 


Output enable time to high-level 

Rl=667Q, 

Cu.= 45pF (Note3) 


12 

40 

ns 

tpLZ 

Output disable time from low-level 

Rl = 667C5, 

Cl= 5 pF (Note 3) 


11 

25 

ns 

tpHZ 

Output disable time from high-level 

Rl = 667Q 

Cl= 5 pF (Note 3) 


12 

18 

ns 


Note 3: Measurement circuit 


INPUT Vcc OUTPUT Vcc 



Symbol 

SW1 

SW2 

tPZH 

Open 

Closed 

t PZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

tpHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following 
characteristics: 

PRR = 1 MHz, tr = 6ns, tf = 6ns, tw = 500ns, 
Vp = 3Vp.p, Zo = 50n. 

(2) All diodes are switching diodes (trr ^ 4ns) 

(3) Ci_ includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS241P 


OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE VS 
INPUT VOLTAGE 



HIGH-LEVEL OUTPUT VOLTAGE VS 
HIGH-LEVEL OUTPUT CURRENT 



INPUT VOLTAGE V| (V) 


HIGH-LEVEL OUTPUT CURRENT IOH (mA) 


LOW-LEVEL OUTPUT VOLTAGE VS 
LOW-LEVEL OUTPUT CURRENT 



LOW-LEVEL OUTPUT CURRENT I ql (mA) 
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MITSUBISHI LSTTLs 

M74LS242P 

_ QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 

DESCRIPTION 

The M74LS242P is a semiconductor integrated circuit 
containing 4 bus transmitters/receivers circuit with 3-state 
inverted outputs. 

FEATURES 

• Two-way transmission for, or isolation from, two 4-bit 
data words 

• Low input load factor (pnp input) 

• Hysteresis provided (= 400mV typical) 

• High fan-out (Iql “ 24mA, lt)H “ —15mA) 

• Wide operating temperature range (Ta = —20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

In this device the inputs and outputs are connected mutual¬ 
ly to 2 circuits and the buffers with the 3-state inverted 
outputs are made two-way buffers. 

Since the input section is provided with hysteresis, the 
noise margin is increased and the use of pnp transistors in 
the inputs reduces the input load factor. 

The input/output direction is controlled by OCab and 
OCba- When OCab and OCba are low, input/output pins 
A are made the input pins and the output/input pins B are 
made the output pins. Wnen OCab and OCba are high, 
pins B are made the input pins and A the output pins. When 
OCab is high and OCba is high and OCba both A 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT _ ,_ 

CONTROL OCab-^ LL 
INPUT 

NC |T 
A) <-» |T 
A2 «[T 
Aj jT 

A4 <-» 
GND \T 


Oi 


INPUTS/ 

OUTPUTS 



^ Vcc 

OUTPUT 

OCba CONTROL 
INPUT 

jU NC 


ij] Bi 

To] «-> B 2 
T] ♦-♦Ba 
Tj 4-+B4 


Inputs/ 

OUTPUTS 


Outline 14P4 nc : no connection 


and B are put in the high-impedance state and A and B are 
isolated. When OCab is low and OCba is high, both A and 
B are put to the output state resulting in the possibility of 
oscillation and damage to the 1C. Use in this state must 
therefore be avoided. This state resulting from the OCab 
and OCba signals should be kept as short as possible. 
Termination is possible with a load resistor of not less than 
133 ohms. 

Refer to M74LS240P for the typical characteristics. 


CIRCUIT DIAGRAM (EACH BUFFER) 
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MITSUBISHI LSTTLs 

IVI74LS242P 


QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Notei) 


OCab 

OCba 

A 

B 

H 

H 

0 

1 

L 

H 

♦ 


H 

L 

Z 

z 

L 

L 

1 

0 


Note 1:1: Input pin 

O : Output pin (inverted) 

* : Inhibited (A and B are made output pins) 
Z : High-impedance (A, B are isolated) 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20~-)- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-f-7 

V 

V| 

Input voltage 

A. B 


-0.5~-t-5.5 

V 

OCab. OCba 


-0.5~ + 15 

V 

Vo 

Output voltage 

Off-state 

-0.5~ + 5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20- +75 

“C 

Tstg 

Storage temperature range 


-65-+ 150 

•C 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —I- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit , 

Min 

Typ 

Max 


Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

Yoh^2.4V 

0 


-3 

mA 

VoH^ 2 V 

0 


-15 

mA 

lOL 

Low-level output current 

Vol^0.4V 

0 


12 

mA 

Vol^0.5V 

0 


24 

mA 


ELECTRICAL CHARACTERISTICS (Ta= —20—t-75°C s unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 



Typ He 


V|H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 


Hysteresis width 

Vcc = 4.75V 




V 

Vic 

Input clamp voltage 

Vcc= 4.75V. lic=-18mA 




V 


High-level output voltage 

Vcc = 4.75 V 

V|=2 V 


warn 



V 


2 



V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V|==0;8V, V|=2V 





V 

loL = 24mA 




V 

lozH 

Off-state high-level output current 




40 

aA 

lOZL 

Off-state low-level output current 

Vcc=5.25V,V|=0.8V,V|=2V,Vo=0.4V 




aA 

IlH 

High-level input current 

A, B 

Vco = 5.25V, V|=2.7V 




BB 

OCab. OCba 



20 

A. B 

Vcc=5.25V, V|=5.5V 



0.1 

igi 

OCab. OCba 




0.1 

IlL 

Low-level input current 


Vcc = 5.25V 
V|=0.4V 







OCab=OCba== ov 



-0.2 


0Cab=OCba=4.5V 



-0.2 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo = 0V 




mA 

ICCH 

Supply current, all outputs high 

Vcc=5.25V, V|=0V, V|=4.5V 


22 

38 

mA 

ICCL 

Supply current, all outputs low 

Vcc=5.25V, V|=0V, V|=4.5V 


29 


mA 

Iccz 

Supply current, all outputs off 

Vcc = 5.25V, V|=0V, V|=4.5V 


29 


mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
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MITSUBISHI LSTTLs 

M74LS242P 

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

tpLH 

Low-to-high-level, 

tpHL 

from inputs A, B to outputs B, A 

tpZL 

Output disable time from low-level 

tPZH 

Output enable time to high-level 

tPLZ 

Output enable time to low-level 

tpHZ 

Output disable time from high-level 



Note 3: Measurement circuit 


INPUT Vcc OUTPUT Vcc 

I I I-i 


r»/> 


Pb ' 



Symbol 

SW1 

SW2 

t PZH 

Open 

Closed 

tpZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

tpHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following 
characteristics: 

PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 
Vp = 3Vp.p, Zo = 50n 

(2) All diodes are switching diodes (trr ^ 4ns) 

(3) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) 


B, A(OUTPUT) 

J 

f 

A (OUTPUT) 


tpHL 

tpLH 

A (OUTPUT) 


B (OUTPUT) 


B (OUTPUT) 






iossi 
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MITSUBISHI LSTTLs 

M74LS243P 

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74LS243P is a semiconductor integrated circuit 
containing 4 bus transmitters/receivers with 3-state non- 
inverted outputs. 

FEATURES 

• ‘Two-way transmission for, or isolation from* two 4-bit 
data words 

• Low input load factor (pnp input) 

• Hysteresis provided (= 400 mV typical) 

• High fan-out (Iql “ 24mA, Iqh ~ —15mA) 

• Wide operating temperature range (Ta = —20 ~ +75 C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

In this device the inputs and outputs are connected 
mutually to 2 circuits and the buffers with the 3-state 
non-inverted outputs are made two-way buffers. 

Since the input section is provided with hysteresis, the 
noise margin is increased and the use of pnp transistors in 
the inputs reduces the input load factor. 

The input/output direction is controlled by OCab and 
OCba- When OCab and OCba are low, input/output pins 
A are made the input pins and the output/input pins B are 
made the output pins. When OCab and OCba are high, 
pins B are made the input pins and A the output pins. When 
OCab is high and OCba 's low, both A and B are put in 
the high-impedance state and A and B are isolated. When 



OCab 's low and OCba is high, both A and B are put to 
the output state resulting in the possibility of oscillation 
and damage to the 1C. Use in this state must therefore be 
avoided. This state resulting from the OCab and OCba 
signals should be kept as short as possible. Termination is 
possible with a load resistor of not less than 133 ohms. 
Refer to M74LS241P for the typical characteristics. 


CIRCUIT DIAGRAM (EACH BUFFER) 


UNIT: n 
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M74LS243P 

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


FUNCTION TABLE (Note 1) 


OCab 

OCba 

A 

B 

H 

H 

0 

1 

L 

H 

* 

% 

H 

L 

Z 

Z 

L 

L 

1 

0 


Note 1: I : 
0 : 
♦ ; 
Z : 


Input pin 

Output (non-inverted) pin 

Inhibited (A and B are made output pins) 

High-impedance (A, B are isolated) 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20 —I-75'C , unless otherwise^noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 

V| 

Input voltage 

A, B 


-0.5~ -1-5.5 

V 

OCab, OCba 


-0.5- -1-15 

V 

Vo 

Output voltage 

Off-state 

-0.5- -1-5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20- H-75 

°c 

Tstg 

Storage temperature range 

■ 

-65 - -1-150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta=—20-1- 75°C , unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VohS2.4V 

0 


-3 

mA 

VoH> 2 V 

0 


-15 

mA 

lOL 

Low-level output current 

Vol^0.4V 

0 


12 

mA 

VoL^O.SV 

0 


24 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20-1- 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 






V|H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 





V 

Vj-t-V t- 

Hysteresis width 

Vcc = 4.75V 

0.2 



V 

Vic 

Input clamp voltage 

Vcc = 4.75V, l(c=-18mA 




V 

VOH 

High-level output voltage 

Vcc = 4.75 V 
V|=2V 

V) =0.8V, loH=-3mA 

2.4 



V 

V|=0.5V, loH= — 15mA 

2 



V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V(=0.8V, V|=2V 

1 0 L=^ 12mA 



0.4 

V 

loL = 24mA 





lozH 

Off-stage high-level output current 

Vcc = 5.25V,V|=0.8V,V|=2V,Vo=2.7V 





loZL 

Off-state low-level output current 

Vcc=5.25V,V|=0.8V,V|=2V,Vo=0.4V 




mA 



A, B 

Voc = 5.25V, Vi=2.7V 




uA 




20 


Vcc=5.25V, V|=5.5V 



0.1 

mA 

OCab. OCba 

Vcc = 5.25V, V|=I0V 




IlL 

Low-level Input current 

OCab, OCba 

Vcc = 5.25V 
V|=0.4V 




-0,2 

mA 

A 

OCab=OCba=OV 



-0.2 

B 

OCab = 0 C ba= 4.5V 



-0.2 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V. Vo = 0V 

-40 


-225 

mA 

ICCH 

Supply current, all output high 

Vcc=5.25V, V| = 0 V, V| =4.5V 


22 

38 

mA 

ICCL 

Supply current, all outputs low 

Vcc= 5.25V, V) = 0 V. Vi =4.5V 


29 

50 

mA 

Iccz 

Supply current, all outputs off 

Vcc = 5.25V. Vi= 0 V. Vi=4.5V 


32 

54 

mA 


* ■ All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly and not more than one outputs should be shorted at a time. 
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IVI74LS243P 


QUAbRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS i(Vcc=5V, Ta = 25°C, unless otherwise noted) 
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MITSUBISHI LSTTLs 

IVI74LS244P 

OCTAL BUFFER/LINE DRIVERS WITH 3-STATE OUTPUTS(NONINVERTED) 


DESCRIPTION 

The M74LS244P is a semiconductor integrated circuit 
containing 2 blocks of buffers with 3-state non-inverted 
output and common output controlling input for all 4 
discrete circuits. 

FEATURES 

• Low input load factor (pnp input) 

• Hysteresis provided {= 400mV typical) 

• High breakdown input voltage (Vi ^15V) 

• Output control input having same phase for 2 circuits 

• High fan-out, 3-state output 
doL ” 24mA, loH “ -15mA) 

• Wide operating temperature range (T 3 = -20 ~ -^75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 

OUTPUT _ 

CONTROL 10 C-» 

INPUT 

INPUT IA1 -*• 

OUTPUT 2Y4 
INPUT 1 A 2 -► 

OUTPUT 2Y3 «- 
INPUT IA3 -► 

OUTPUT 2 Y 2 «- 
INPUT 1 A 4 -» 

OUTPUT 2 Yi ♦- 
GND 

Outline 20P4 


[I 

[I 

[I 

K 

E 

E 

E 

E 

E 

[To 


-c^>_ 


_ 






T^. 

1 

if] 

B 

iH 

n] 


Vcc 

_ OUTPUT 

20c CONTROL 
INPUT 

• IY1 OUTPUT 
. 2A4 INPUT 

IY2 OUTPUT 
2A3 INPUT 

• IY3 OUTPUT 
2A2 input 

• IY4 OUTPUT 
2 Ai INPUT 


FUNCTIONAL DESCRIPTION 

The use of pnp transistors in the input circuit has enabled 
the achievement of small input load factor. With hysteresis 
characteristics, the buffer has a 3^state noninverted output 
with high noise margin. 

When output control input OC is low, the output Y is 
low if input A is low and Y is high if A is high. When 
OC is high, all of Y,, Y 2 , Y 3 , and Y 4 are in the high- 
impedance state, irrespective of the status of A. 

By connecting IOC with 20C, it becomes possible to con¬ 
trol the output of all 8 circuits simultaneously. Output can 
be terminated by a load resistor of 13312 or over. 

For standard characteristics, see M74LS241P. 


FUNCTION TABLE (Note 1> 


A ■ 

OC 

Y 

L 

L 

L 

H 

L 

H 

X 

H 

Z 


Notel: Z I high-impedance 


X irrelevant 


CIRCUIT DIAGRAM (EACH BUFFER) 


OUTPUT 

CONTROL 

INPUT 
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MITSUBISHI LSTTLs 

M74LS244P 

OCtAL BUrPER/LINE DRIVERS WITH 3-STATE OUTPUTS(NONiNVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta=—20—l-75“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 

Vi 

Input voltage 


-b.5~ -1-15 

V 

Vo 

Output voltage 

Off-state 

-0.5~-f 5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20~ +75 

°c 

Tstg 

Storage temperature range 


-65~ + 150 

“C 


RECOMMENDED OPERATING CONDITIONS (Ta=—20—(-75'C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 


Supply voltage 

4.75 

5 

5.25 

V 



VohS2.4V 



-3 


VoH^ 2 V 



-15 







12 


VoL^O.SV 



24 



ELECTRICAL CHARACTERISTICS (Ta = — 20 —I- 75’C. unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 , Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

Vt-i-—Vt— 

Hysteresis 

Vcc=4.75V 

0.2 

0.4 


V 

maam 

Input clamp voltage 

Vcc= 4.75V, lic=-18mA 



- 1 .5 

V 


High-level output voltage 

Vcc=4.75V 

V|=2V 

V|=0.8V, loH=-3mA 

IIQI 

3.4 


V 

V|=0.5V, loH = —15mA 

2 



V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V|=0.8V. V|=2V 

loL = 12 mA 


0.25 

0.4 

V 

loL=24mA 


0.35 

0.5 

V 

•OZH 

Off-state high-level output current 

Vcc=5.25V, V|=2V, Vo = 2.7V 



20 

/lA 


Off-state low-level output current 

Vcc= 5.25V. V|=2V, Vo=0.4V 



-20 



High-level input current 

Vcc=5.25V. V|=2.7V 




A A 

Vcc=5.25V. V|=I0V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, V|=0.4V 



- 0.2 

mA 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo=0V 




mA 


Supply current, all outputs high 

Vcc = 5.25V. V| = 0V, V| = 4.5V 


1 7 

27 

mA 

ICCL 

Supply current, all outputs low 

Vcc = 5.25V, V| = 0V 


27 

46 

mA 

Iccz 

Supply current, alioutputs off 

Vcc=5.25V, V|=4.5V 


32 

54 

mA 


* : All typical values are at Vcc = 5V, Ta = 25”C. 

Note 2; All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc‘=5V, Ta = 25"C, unless otherwise noted ) 
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IVI74LS244P 


OCTAL BUFFER/LINE DRIVERS WITH 3-STATE OUTPUTS(NONINVERTED) 











MITSUBISHI LSTTLs 

IVI74LS245P 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS(NONINVERTED) 


DESCRIPTION 

The M74LS245P is a semiconductor integrated circuit 
containing of 8 bus transmitter/receiver circuits with non- 
inverted outputs. 

FEATURES 

• Bi-directional transmission or separation of two 8 bit 
data is possible. 

• Low input load factor (pnp input) 

• Input/output A and output/input B have hysteresis 
characteristics (Hysteresis = 400mV typical) 

• High fan-out (Iql = 24mA, Iqh = -15mA) 

• Wide operating temperature range. (Ts = -20 ~ +75°C) 

APPLICATION 

General digital equipment for industrial and consumer use 


FUNCTIONAL DESCRIPTION 

The inputs and outputs of the two buffer circuits with 
3-state non-inverted outputs are connected alternately to 
form a bi-directional buffer. 

With hysterisis characteristics in the input section of 
input/output A and output/input B, noise margin is high. 
The use of a pnp transistor input has made the input load 
factor small. The data direction control input DIR controls 
the direction of input and output. When DIR is high, A is 
the input terminal and B is the output terminal. On the 
contrary, when DIR is low, B is the input terminal and A is 
the output terminal. 


PIN CONFIGURATION (TOP VIEW) 

■w 


DIRECTION 
CONTROL DIR 
INPUT 




INPUTS 

/OUTPUTS 


dhH 


M Vcc 
-- L «_ OC 




Vcc 

_ OUTPUT 

OC CONTROL 
INPUT 


A4 B3 

B4 
«-♦ Bs 

jH-B, 


As 

GND [i^ 


Bs 


Outline 20P4 


OUTPUTS 
/ INPUTS 


When the output control input OC is high, both A and B, 
in a high-impedance state, are separated. 


FUNCTION TABLE (Note 1) 



DIR 

A 

B 

L 

L 

0 

1 

L 

H 

1 

0 

H 

X 

Z 

Z 


Note 1: I : input 

0 i output (noninverted output) 
Z • high-impedance 
X ; irrelevant 













MITSUBISHI LSTTLs 


M74LS24SP 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS(NONINVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20—h 75X1, unless otherwise noted) 



Supply voltage 
Input voltage 


A, B 
DIR, ^ 


Conditions 

Limits 

Unit 


-0.5~ +7 

V 


-0.5~ +5.5 

V 


-0.5~ + 15 

V 


Output voltage 


Operating free-air ambient temperature range 


Storage temperature range 


RECOMMENDED OPERATING CONDITIONS (Ta= —20-hyST:, unless otherwise noted) 



ELECTRICAL CHARACTERISTICS (Ta = —20—l-75'C, unless otherwise noted) 


* ; All typical values are at Vcc = 5V, Ta = 25 C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 

SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25X; unless otherwise noted) 


Symbol 

Parameter 

tPLH 

Low-to-high-level, high-to-low-level output propagation 

tpHL 

time, from input A, B to output B. A 

tpZL 

Output enable time to low-level 

tpZH 

Output enable time to high-level 

tpLZ 

Output disable time from low-level 

tPHZ 

Output disable time from high-level 


Test conditions 


Rl = 667Q, Cl=5pF (Notes) 


Rl=667Q, Cl=5pF (Notes) 
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MITSUBISHI LSTTLs 

IVI74LS245P 


OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS(NONINVERTED) 


Note 3: Measurement circuit 


Vcc OUTPUT Vcc 



’ SW2 


Symbol 

SW1 

SW2 

tPZH 

Open 

Closed 

tPZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

tPHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following characteristics 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zo = 50n 

(2) All diodes are switching diodes (trr ^ 4nsl 

(3) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 


A,B 

(INPUT) 


B,A 

(OUTPUT) 


1 

L 


_J 


tfLH 






oc 


B,A 

(OUTPUT) 


1 


/ 




tpZH 




tPHZ 


0.5V 




B,A 

(OUTPUT) 




tpZL 


V 


jtPLZ 





HIGH-LEVEL OUTPUT VOLTAGE VS 
HIGH-LEVEL OUTPUT CURRENT 



0 -10 -20 -30 -40 -50 -60 -70 -80 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE VS INPUT VOLTAGE 


> 

o 

> 


Ul 

o 

< 


o 

> 


Vcc= 5 V 

1 OH = — 15mA 

■ 

■ 

■ 

a=75°C 

lOL 


■ 

■ 

■ 

B 


a — 
20"C 


■ 

■ 

■ 

1 

1 


19 

r 

t 



T 

1=75 

•c 

1 

1 








1 

1 










I 

I 

8 






■ 

■ 

■ 

1 

1 

1 










■ 

■1 







_ 

_ 


_ 




0l_^_I_^_I_I I I I 

0.0 0.5 1.0 1.5 2.0 



INPUT VOLTAGE Vi ( V) 

LOW-LEVEL OUTPUT VOLTAGE VS 
LOW-LEVEL OUTPUT CURRENT 



0 to 20 30 40 50 60 


HIGH-LEVEL OUTPUT CURRENT lOH(mA) 


LOW-LEVEL OUTPUT CURRENT lOL(mA) 
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MITSUBISHI LSTTLs 

M74LS247P 

BCD-T0-7-SEGMENT DECODER/DRIVER (ACTIVE-LOW OUTPUT) 


DESCRIPTION 

The M74LS247P is a semiconductor integrated circuit 
provided with BCD-to-7-segment decoder/driver function 
and open collector outputs. 

FEATURES 

• Suitable for 7-segment display element lighting 

• RBI input and BI/RBO outputs for zero suppression 

• LT input for lamp testing 

• WT/RBO input for extinguishing all segments 

• Open collector outputs 

• Wide operating temperature range (Ta=—20 ~-h75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When a number is specified in BCD code for BCD inputs 
Da, Db, Dc and Dp, segment ouputs a~g are set low in 
accordance with that number. By connecting the 7-segment 
display element to each of the outputs, the character 
indicated on the display character can be displayed. a~^ are 
open collector outputs with a breakdown voltage of not less 
than 15V and a low-level output current of 24mA, therby 
making it possible to drive directly a 7-segment LED for the 
display of anode-common numbers. 

Suppression of the unnecessary high-order zeroes is 
possible by setting the highest order RBI ripple blanking 
input low and connecting ripple blanking output BI/RBO 
to the next-level RBI for each of the digits. Refer to the 
M74LS47P for the application example. 


PIN CONFIGURATION (TOP VIEW) 


BCD INPUTS 


LAMP TEST 
INPUT 

BLANKING 

INPUT/RIPPLE 

BLANKING 

OUTPUT 

RIPPLE 

BLANKING 

INPUT 

BCD INPUTS 


Db-»[T 
Dc->[T 
LT— [T 
Bi/RBO— [T 
RBI —» 
Dd— [6 
Da— [T 

GND [T 


■W 


m vcc 


Dc 

f 

* 

T|] — T 

LT 

g 

>L- 

IT] 9 

Bl/ 

BRO 

a 

>— 

13] — a 

RBI 

b 

t- 

jU — b 

Dd 

0 

*_ 

iT|-» c 

Da 

e 

d 

* 

l^-» d 


Y* 


0 


OUTPUTS 


*:OPEN COLLECTOR OUTPUTS 

Outline I6P4 


By setting blanking input BI/RBO low, outputs a^Lg are 
set high and the display element is extinguished irrespective 
of the status of the other inputs. Since BI/RBO serves as 
both an input and output pin, only ICs with open collector 
outputs can be connected to this pin. 

By setting lamp test input LT low, a-^g are set low 
irrespective of the status of BI/RBO, D^, Db, Dq and Dq, 
all the segments in the display element are lighted and each 
segment can be tested. Refer to M74LS47P for the BI/RBO 
and a~g circuits. 

The only difference between the M74LS247P and 
M74LS47P is the configuration of the 6 and 9 numerals. 
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MITSUBISHI LSTTLs 

IVI74LS247P 

BCD-TO-7-SEGMENT DECODER/DRIVER(ACTIVE-LOW OUTPUT) 


FUNCTION TABLE (Note 1) 


Decimal number or function 


0 



H 

1 ^ 

1 

1 L 1 L 1 

H 

1 

1 

1 

B 

B 

B 



H 

■s 

IH 1311^11 

H H 

■■ 

nr“ 

1— 

HEmBsm 



H 


H H 


H 


H 


L 


L 


L 


L 


L 


H 


L 

\ * ) 

L 


L 


L 


L 


L 


L 


H 



Notel. (V) LT is normally kept in high. Qj 

. RBI is kephopen or in high with a decimal 0 output. 

(2) When BI/RBO is low, all the segment outputs are high irrespective of the status of the other inputs. 

(3) All the segment outputs are set high and BI/RBO is set low when RBI, Da; Dg, Dc and Dq are set low with iTf high. 

(4) When LT is low, all the segment outputs are low. 

X: Irrelevant 

CHARACTERS DISPLAYED 


DEFINITION OF SEGMENTS 




ABSOLUTE MAXIMUM RATINGS (Ta = — 20 H 75"C, unless otherwise noted) 


Conditions 


Symbol 

Parameter 

Vcc 

Supply voltage 

Vi 

Input voltage 

Input BI/RBO 

Other inputs 



Output BT/r^ 



Other outputs 

1 O(peak) 

Output current' 

lo 

Output current 

Topr 

Operating free-air ambient temperature range 

Tstg 

Storage temperature range 



RECOMMENDED OPERATING CONDITIONS (Ta = —20 + 75’C, unless otherwise noted) 













































































































MITSUBISHI LSTTLs 

IVI74LS247P 

BCD-TO-7-SEGMENT DECODER/DRIVER(ACTIVE-LOW OUTPUT) 


ELECTRICAL CHARACTERISTICS (Ta = —20 ~ + 70°C , unless otherwise noted) 



Parameter 

Test conditions 

Limits 






High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 


IBI 

bh 

- 1 .5 

V 

VoH 

High-level output voltage, output BT/RBO 

Vcc = 4.75V 

V|=0.8V. V| = 2V 

IOH= — 50a( A 

2-4 

4.2 


V 

lOH 

High-level output current, outputsa - g 

Vo=15V 




,u A 

VoL 

Low-level output voltage 

Outputsa ~g 

Vcc = 4.75V 

V| = 0.8V. V| = 2V 

. 

IOL=12mA 


0.25 

0.4 

!■■■ 

IOL=24mA 





Output bT/rbo 

IOL= 1.6mA 


KO 

■11 


IOL=3.2mA 



0.5 

V 

l|H 

High-level input voltage, except input Bl/RBO 

Vcc = 5.25V. V|=2.7V 



20 

ivA 

Vcc=5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Input Bl/RBO 

Vcc = 5-25V. V| = 0.4V 



-1 .2 

mA 

Other inputs 



-0.4 

mA 

los 

Short-circuit output current, output Bl/RBO 

Vcc = 5.25V, Vo = 0V 

-0.3 


-2 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note2) 


7 

13 

mA 


* : All typical values are at Vcc= 5V, Ta= 25°C. 
Note 2. Ice is measured with all inputs at 4.5V. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25"C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input Da fo outputs a - g 

Rl = 665Q 

Cl= 15pF 
(Note 3) 


35 

100 

ns 

tPHL 


30 

TOO 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input RBI to outputs a ~ 7 


50 

100 

ns 

tPHL 


45 

100 

ns 


Note 3: Measurement circuit 


INPUT Vcc Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr=6ns, tf=6ns, tw=500ns, Vp=3Vp.p, Zo=50n. 

(2) Cl includes probe and jig capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS248P 

BCb^tO-7-SEGMENT DECODER/bRIVER <ACTIVE-HIGH OUTPUT) 


DESCRIPTION 

The M74LS248P is a semiconductor integrated circuit pro¬ 
vided with a BCD-to-7-segment decoder/driver function and 
2kohm (typ) pull-up resistor outputs. 

FEATURES 

• Suitable for lighting 7-segment display element 
RBI input and ^/RBO output for zero suppression 

• LT input for lamp testing 

• BI/RBO input for blanking all segments 

• NPN transistor can be externally mounted for high- 
current drive. 

• Wide operating temperature range (Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This 1C is a version of the M74LS247P without the output 
transistors. When numbers are specified in BCD code for 
BCD inputs Da, Db, Dq and Dq, segment outputs a-^g are 
set high in accordance with those numbers. These outputs 
have built-in 2kJ2 pull-up resistors suited to driving 
comm on-cathode LEDs. High-current display elements can 
be driven by connecting NPN transistors to the outputs. 

The ripple blanking, blanking and lamp test functions 
are the same as those for the M74LS247P. 

Refer to the M74LS47P for the application example. 

The only difference from the M74LS48P is the con¬ 
figuration of the 6 and 9 numerals. 



OUTPUT CIRCUIT SCHEMATIC 
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MITSUBISHI LSTTLs 

IVI74LS248P 

BCD-T0-7-SEGMENT DECODER/DRIVER (ACTIVE-HIGH OUTPUT) 


FUNCTION TABLE (Note 1 





Notel. (1) LT is normally kept in high. 

RBI is kept open or in high in case of a decimal 0 output. 

(2) When bT/RBO is low, all the segment outputs are low irrespective of the status of the other inputs. 

(3) All the segment outputs are set low and BI/RBO is set low when.RBI, D/^, Db, Dc and Dq are set low with LT high 

(4) When LT is low, all the segment outputs are high. 

X: Irrelevant 


DEFINITION OF SEGMENTS 


CHARACTERS DISPLAYED 




Symbol 

Parameter 

Vcc 

Supply voltage 

Vi 

Input voltage 

Input BI/RBO 

Other inputs 

Vo 

Output voltage 

Output Bl ''RBO 

Other outputs 

Topr 

Operating free-air ambient temperature range 

Tstg 

Storage temperature range 


13 


LI I C 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20-1- 75°C , unless otherwise noted ) 


Symbol Parameter Conditions 


High-level state 


RECOMMENDED OPERATING CONDITIONS (Ta=—20—I- 75°C , unless otherwise noted) 


Limits 

Unit 

-0.5~ -1-7 

V 

-O.S-Vcc 

V 

-0.5~ -f-15 

V 

-0.5-Vcc 

V 

— 0.5 — Vcc 

V 

-20- -h75 

“C 

-65~-f150 

X 


Parameter 

Supply voltage 

High-level output current, outputs a~g 

VOH&2.4V 

High-level output current, output bT/RBO 

VohS2.4V 


VolS0.4V 

Low-lev6l output currsnt, outputs 3*^9 

VoL^O-SV 

_ 

Vol^0.4V 

LoW“l6\/6l output currsnt, output 0|/R0O 

Vol-^O.BV 


































MITSUBISHI LSTTLs 

M74LS248P 

BCD-TO-7-SEGMENT DECODER/DRIVER (ACTIVE-HIGH OUTPUT) 


Electrical characteristics (Ta=—20 —1“ 10°C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 


Input clamp voltage 

Vcc = 4.75V, l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Outputs a~g 

Vcc = 4.75V 

V|=0.8V. V|=2V 

IOH= ~ 100/zA 

2.4 

■a 


V 

Output bI/rbo 

l0H= — 50;uA 

2.4 

■Si 


V 

lOH 

High-level output current 

Outputs a ~g 

VCC= 4.75V. V| = 0.8 V. Vi= 2 V, Vo= 0.85V 

-1.3 

-2 


mA 

VoL 

Low-level output voltage 

Outputs a~g 

Vcc = 4.75V 

V| = 0.8V. V| = 2V 

loL = 2mA 


0.25 


V 

IOL=6mA 


0.35 

IQQI 

V 

Output BI/RBO 

IOL= 1.6mA 



HQIQI 

V 

Iql— 3-2mA 




V 

l|H 

High-level input current 

Except input BT/RBO 

Vcc = 5.25V. V|=2.7V 



20 

aA 

Vcc=5.25V. V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Input Si/RBO 

Vcc = 5.25V. V| = 0.4V 



-1 .2 

mA 

Other inputs 



QQI 

mA 

los 

Short-circuit output current 

Output bi/rbo 

Vcc = 5.25V, Vo = 0V 



-2 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note2) 


25 

38 

mA 


lit ; All typical values are at Vcc= 5V, Ta= 25°C. 
Note 2. Ice is measured with all inputs at 4.5V. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta—25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input Da to outputs a ~g 

RL=4kQ 

Cl=15pF (Note3) 


30 

100 

ns 

tpHL 



100 

. ns 


Low-to-high-level, high-to-low-level output propagation 
time, from input RBI to outputs a~f 

RL = 6kQ 

Cl=16pF (Note 3) 


40 

100 

ns 



45 

100 

ns 


Note 3: Measurement circuit 


INPUT Vcc Vec OUTPUT 

RlI 


50Q1 




DUT 

PG 




1 

_ 

_ 1 


-fir w 


(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr=6ns, tf=6ns, tw=500ns, Vp=3Vp.p, Zq=501Q. 

(2) Cl includes probe and jig capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS251P 

8-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74LS251P is a semiconductor integrated circuit 
containing an 8-line to 1-line data selector/multiplexer 
function and 3-state outputs. 

FEATURES 

• 3-state outputs 

• Complementary output provided 

• Wide operating temperature range (Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This 1C has a data selector function which provides 1-line 
selection of 8 input signals and using a multiplexer function 
which converts the 8-bit parallel data into serial data by 
time-sharing. When 8-line signals are applied to the data 
inputs and 1 data is specified from among the 8 data from 
selection inputs Sa, Sb and Sc, the input signal is at out¬ 
put Y and the inverted signal from output Y. When output 
control input OC is set high, Y and Y are put in the high- 
impedance state and the outputs are completely isolated. 

M74LS251P has the same functions and pin connections 
as M74LS151P but the latter is provided with active pull-up 
resistor outputs. 


PIN CONFIGURATION (TOP VIEW) 
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IVI74LS251P 

8-LINE TO l-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUT 


FUNCTION TABLE (Notei) 



u 

H 

L . 

H 

L 

H 

L 

H 

H 

L 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

Note lx: 

Irrelevant 


High-impedance state 


ABSOI-UTE MAXIMUM RATINGS (Ta= — 20—4- 75“C, unless otherwise noted ) 


Conditions 


Symbol 

Parameter 

Vcc 

Supply voltage 

Vi 

Input voltage 

Vo 

Output voltage 

Topr 

Operating free-air ambient temperature range 

Tstg 

Storage temperature range 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 '—HTBX , unless otherwise noted ) 
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M74LS251P 

8-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUT 


ELECTRICAL CHARACTERISTICS (Ta = —20-1- TSt, unless otherwise noted) 



Symbol 

Parameter 

V|H 

High-level input voltage 

V|L 

Low-level input voltage 

V|C 

Input clamp voltage 

Vqh 

High-level output voltage 

VoL 

Low-level output voltage 


Off-state high-level output current 


Off-state low-level output current 

IlH 

High-level input current 



Low-level input current 


Short-circuit output current (Note 2) 


Supply current 

Supply current, all outputs off 


All typical values are at Vqq=5V, Ta=25‘’C, 

3 2: All measurements should be done quickly. 

3 3: Ice is measured with OC at OV and all other inputs at 4.5V 
3 4: Iccz is measured with all inputs at 4.5V. 


Test conditions 


Vcc= 4.75V. l|c=-18mA 


Vcc=4..75V. V(=0.8V 
V|=2V. loH=-2-6niA 


Vcc=4.75V 
V|=0,8V, V|= 2 V I loL=8mA 


Vcc = 5.25V. V|=2V. Vo=2.7V 
ycc=5.25V. V|=2V, Vo=0.4V 


Vcc=5-25V. V|=2.7V 


Vcc=5.25V, V|=10V 


Vcc=5.25V, V|=0.4V 


Vcc=5.25V, Vo=0V 


Vcc= 5.25V (Note 3) 


Vcc= 5.25V (Note 4) 


Limits 

Min I Typ * I Max 



SWITCHING CHARACTERISTICS (Vcc=8V, Ta = 25°C, unless otherwise noted ) 



Low-to-high-level, high-to-low-level output propagation 
time, from inputs Sa. Sg, Sq to output Y 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Sa, Sb, Sc to output 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Do~l3 7 to output Y 
Low-to-high-level, nigh-to-low-level output propagation 
time, from inputs Do~D 7 to output^ 


High-level output enable time, 
from input OC to output Y 

Low-level output enable time, 
from input OC to output Y 


High-level output enable time, 
from input OC to output Y 

Low-level output enable time, 
from input OC to output Y 

High-level outpout disable time, 
from input 0^ to output Y 

Low-level output disable time, 
from input OC to output Y 


High-level output disable time, 
. from input OC to output Y 

Low-level output disable time, 
from input OC to output Y 



Cl=15pF (Note 5) 


RL=2kQ, CL=18pF (Notes) 


RL=2kQ, Cl=15pF (NoteB) 


RL=2kQ, Cl= 5 pF (Notes) 


RL = 2k5?. Cl= 5 pF (Note 5) 


40 

ns 

27 

ns 

40 

ns 

45 

ns 

25 

ns 





























































MITSUBISHI LSTTLs 

M74LS251P 

8-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUT 


Note 5: Measurement circuit 

INPUT Vcc OUTPUT VcC 



(1) The pulse generator (PG) has the following 
characteristics: 

PRR=1iVlH/, tr=6ns, tf=6ns, tw“500ns, 
Vp=3\/p.p, Zo=50fi. 

(2) All diodes are switching diodes, {trr ^4ns) 

(3) Cl includes probe and jig capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 


Do -D7 V 

Sa — Sc 

\ ^ 

i 




LEVELS OF 

DELAY 3 

7 
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L 
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LEVELS OF 
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_ 1 

1 


Y, Y 

H 





0.5V 


BBi 

t 

r 1 


Y, Y 

MB 

r 

■ 



lUj^yi 


■liW 



Symbol 

SW1 

SW2 

tPZH 

Open 

Closed 

tPZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

t PHZ 

Closed 

Closed 
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M74LS253P 

DUAL 4-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74LS253P is a semiconductor integrated circuit 
containing two 4-line to 1-line data selector/multiplexer 
circuits and 3-state outputs. 

FEATURES 

• Selection inputs common to both circuits 

• Output control inputs separate for each circuit 

• 3-state outputs 

• Wide operating temperature range {T 3 =—20~-t-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This 1C has two data selector circuits which provide 1-line 
selection of 4 input signal using two multiplexer circuits 
which convert the 4-bit parallel data into serial data by 
time-sharing. When 4-line signals are applied to the data 
inputs Do,Di, D 2 and D 3 , and 1 data is specifed from 
among the data input by selection inputs and Sb, the 
input signal is output at Y. By applying 4-bit parallel data 
to data inputs Dq, Di, Dj and D 3 and by connecting the 
output of a synchronous divide-by-four counter to Sa and 
Sb, data Dq, Di, Dj and D 3 appear in the order of Dq, Di, 
Dj and D 3 , synchronized with the clock pulse. Sa and Sb 
are common to both circuits while output control inputs 
IOC and 20C are separate. When IOC and 20C are set 
high, 1Y and 2Y are put in the high-impedance state ("Z") 
irrespective of the status of the inputs. 

M74LS253P has the same functions and pin connections 
as M74LS153P but the latter is provided with active pull-up 
resistor outputs. 
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M74LS253P 

DUAL 4-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUT 


ABSOLUTE IVIAXIMUM RATINGS (Ta= — 20 —t-75'C, unless otherwise noted) 


Conditions 


Symbol 

Parameter 

Vcc 

Supply voltage 

Vi 

Input voltage 

Vo 

Output voltage 

Topr 

Operating free-air ambient temperature range 



Storage temperature range 


Limits 


-0.5~ + 7 


-0.5~ + 15 


-0.5~ + 5.5 


-20~ + 75 


-65- + 150 



RECOMMENDED OPERATING CONDITIONS (Ta = — 20-- + 751 c, unless otherwise noted) 



ELECTRICAL CHARACTERISTICS (Ta = —20-l-75''C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

[ Limits 

Unit 


Typ ♦ 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc=4.75V. l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V. V| = 0.8V 

Vi= 2V. loH=-2.6mA 

m 



V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V|=0.8V, V|= 2 V 

IOL= 4 mA 


0.25 

0.4 

V 

IOL= 8 mA 


0.35 

IQQI 

V 

lOZH 

Off-state high-level output current 

Vcc=5.25V, V|= 2V, Vo=2.7V 



20 

aA 

lOZL 

Off-state low-level output current 

Vcc=5.25V. V|= 2V, Vo=0.4V 



-20 

/uA 

IlH 

High-level input current 

Vcc=5.25V. V| = 2.7V 



20 

UA 

Vcc=5.25V, Vi=iOV 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, V| = 0.4V 




mA 

los 

Short-circuit output current (Note 2) 

Vcc= 5.25V, Vo= 0 V 

-30 


-130 

mA 

ICCL 

Supply current, all outputs low. 

Vcc= 5.25V (Note 3) 


7 

12 

mA 

Iccz 

Supply current, all outputs off 

Vcc= 5.25V (Note 4) 


8.5 

14 

mA 


* : All typical values are at Vcc=5V, Ta=25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time* 

Note 3: IccL'S measured with all inputs at OV. 

Note 4: Iccz is measured with IOC and 20C at 4.5V and all other inputs at OV. 


SWITCHING CHARACTERISTICS ( Vcc= 5 V, Ta = 25‘C, unless otherwise noted ) 



Low-to-high-level, high-to-low-level output propagation 
time, from inputs Do —Dg to output Y 


Low-to-high-level, high-to-low-level output propagation 
time, from inputs Sa. Sb fo output Y 
Output enable time to high-level 


Output enable time to low-level 


Output disable time from high-level 


Output disable time from low-level 


Cl= 15pF (Note 5) 


RL=2kQ. Cl=15pF (Notes) 


RL=2kQ, Cl=15pF (Note 5) 


RL=2kQ, Cl=5pF (Notes) 


RL=2kQ. Cl=5pF (Notes) 


Limits 

Typ 

Max 

8 

25 

12 

20 

12 

45 

12 

32 

11 

28 

12 

imm 

15 

IHB 
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MITSUBISHI LSTTLs 


M74LS253P 

DUAL 4-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUT 


Note 5: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


PG 


50 q: 


Vcc OUTPUT Vcc 


:Rl 


7SW1 

Mi 


5kQ 

-WV- 




7SW2 




Symbol 

SW1 

SW2 

tPZH 

Open 

Closed 

tPZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

tPHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following characteristics: 
PRR-IMHz, tr=6ns, tf=6ns, tw=500ns, Vp = 3Vp.p, Zq = 50S2. 

(2) All diodes are switching diodes. (trr^4ns) 

(3) Cl includes probe and jig capacitance. 
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IVI74LS256P 

DUAL 4-BIT ADDRESSABLE LATCH 


DESCRIPTION 

The M74LS256P is a semiconductor integrated circuit 
containing a dual demultiplexer circuit configured into a 
4-bil latch addressable in 2-bit binary code. 

FEATURES 

• Easily expandable 

• May be used as a 2-bit binaryno-quaternary decoder/ 
demultiplexer 

• Active low common reset 

• Wide operating temperature range (Tg = —20 ~ +75°C) 

APPLICATION 

General purpose, for use^ in industrial and consumer 
equipment 

FUNCTIONAL DESCRIPTION 

This device is configured from two circuits providing the 
capability to function as a 2 - bit binary-to-quaternary 
demultiplexer or as a 4-bit latch. The operational modes 
listed below are selectable using mode control input M/C 
(common to both circuits) and reset input R in combina¬ 
tion. 

( 1 ) 2 -bit binary-to-quaternary decoder/demultiplexer 

(2) Addressable latch 

(3) Data input inhibit 

(4) Reset 

When used as a 2-bit binary-to-quaternary decoder/ 
demultiplexer and a 2 -bit binary number is applied to select 
inputs Sa and Sg, one of the Qg ~ Q 3 outputs will 
correspond to that number, and the signal appearing at its 
output will be ihe same as the one present at data input D. 
All other outputs will remain low-level at this time; and 
latch operations are not performed in this mode. 



When used as an addressable latch, Sa and Sg will be 
recified as in the above operation, with the corresponding 
tch being selected. The signal present at data input D will 
then appear at output. When M/C transits from low to high 
(data inhibit mode), the information present at D im¬ 
mediately prior to that event will be latched. When M/C is 
low-level, changing the signal at D will also change the 
signal present at Q. 

During the data input inhibit mode, changes applied to 
D will not affect Qg ~ Q 3 , and the status prior to M/C 
transiting high will be held. 

Direct reset is activated by all outputs at low-level, 
regardless of the status of D, Sa , and Sg. 
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FUNCTION TABLE (Note 1) 


MITSUBISHI LSTTLs 

M74LS256P 

DUAL 4-BIT ADDRESSABLE LATCH 



Operational mode 


Reset 


Active high 4-channel 
demultiplexers 


D 

Sa 

Sb i 

1 Oo 



Note 1.x I Irrelevant 

Q ** I Indicates output status prior to input conditions being set. 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20 —I- 75"C, unless otherwise noted ) 


Parameter Conditions 


Supply voltage 


Input voltage 


Output voltage 


Operating free-air ambient temperature range 


Storage temperature range 



RECOMMENDED OPERATING CONDITIONS ( Ta ~ —20 —h , unless otherwise noted.) 
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M74LS2S6P 


DUAL 4-BIT ADDRESSABLE LATCH 


ELECTRICAL CHARACTERISTICS (Ta = —20—l-75t:, unless otherwise noted) 


Symbol 

Parameter 

Test conditions ' 

. Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc=4.75V. l|c=-18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V. V, = 0.8V 

V|=2V. loH=-400/rA 

2.7 

3.4 


V 

VOL 

— 

Low-level output voltage 

Vcc=4.75V 

V(=0.8V,V|=2V 

IOL = 4mA 


0.25 

0.4 

V 

•oL=8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

M/C 

Vcc=5-25V. Vi=2.7V 



40 

//A 

Exclusive of M/C 



20 

M/C 

Vcc=5.25V. V(=10V 



0.2 

mA 

Exclusive of M/C 



0.1 

l|L 

Low-level input current 

M/C 

Vcc=5.25V. V|=0.4V 



-0.8 

mA 

Exclusive of M/C 



-0.4 

•os 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo=0V 

-20 


— 100 

mA 

•cc 

Supply current 

Vcc= 5-25V (Note 3) 


20 

36 

mA 


* : All typical values are at Vqc = 5V, Ta = 25°C. 

Note 2. All measurements should be done quickly, and not more than one output should be shorted at a time. 


3. Ice 'S measured with all inputs at OV. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta=25X:, unless otherwise noted ) 


Symbol 

Parameter 

. Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpHL 

High-to-low-level output propagation time, 
from input W to output Qo~Q 3 

Cl = 15pF (Note 4) 


9 

27 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input D to output Qo~Q 3 


15 

32 

ns 

tPHL 


11 

21 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input Sa. Sb to output Qo~Q 3 


15 

38 

ns 

tPHL 


11 

29 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input M/C to output Qq'^Qs 


14 

35 

ns 

tpHL 


13 

24 

ns 


TIMING REQUIREMENTS ( Vcc = 5V, Ta = 25 X;, unless otherwise noted) 


Symbol, 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tsu{DH) 

D high-level setup time to M/C 


15 

10 


ns 

th(DH) 

D high-level hold time to M/C 


5 

- 5 


ns 

tsu (DL) 

D low-level setup time to M/C 


15 

8 


ns 

th(DL) 

D low-level hold time to M/C 


5 

- 7 


ns 

tsu(s) 

Sa , Sb setup time to M/C 


15 

7 


ns 

th(s) 

Sa. Sb hold time to M/C 


5 

- 5 


ns 

tw(M/C) 

M/C pulse width 


15 

8 


ns 

tw(R) 

,R pulse width 


— ILJ 

_LJ 


ns 


Note 4. Measurement Circuit 


INPUT Vec OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 

PRR = 1 MHz, tr = 6ns, tf = 6ns, % = 500ns, Vp = 3Vp.p, Zq = 500. 

(2 ) Cl includes probe and jig capacitance. 
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QUADRUPLE 2-LINE TO 


DESCRIPTION 

The M74LS257AP is a semiconductor integrated circuit 
containing four 2-line to 1-line data selector/multiplexer 
circuits and 3-state outputs. 

FEATURES 

• Output control input common to all four circuits 

• 3-state outputs 

• Wide operating temperature range (Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This IC has four data selector circuits which provide 1-line 
selection of 2 input signals using four multiplexer circuits 
which convert the 2-bit parallel data into serial data by 
time-sharing. When 27 line signals are applied to the data 
inputs Do and Dj, and 1 data is specified from among the 
data input from selection input S^, the input signal is 
output at Y. 

and output control OC are common to all four 
circuits. When OC is set high, 1Y, 2Y, 3Y and 4Y are put in 
the high-impedance state irrespective of the status of the 
other inputs. 

M74LS257AP has the same functions and pin connec¬ 
tions as M74LS157P but the latter is provided with active 
pull-up resistor outputs. 


MITSUBISHI LSTTLs 

M74LS257AP 

-LINE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUT 



FUNCTION TABLE (Notei) 



Note 1 X : Irrelevant 

Z ■ High-impedance state 
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M74LS257AP 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUT 



ABSOLUTE MAXIMUM RATINGS (Ta = —20—l-75'C, unless otherwise noted ) 


Symbol 


Parameter 


Supply voltage 


Input voltage 


Output voltage 


Operating free-air ambient temperature range 


Storage temperature range 


Limits 


-0.5~ + 7 


-0.5~ + 15 


-0.5~ +5.5 


-20~ + 75 


-65~ + 150 




RECOMMENDED OPERATING CONDITIONS (Ta = — 20~ + 75X:, unless otherwise noted) 


Vcc Supply voltage 



1 OH 

High-level output current 

1 OL 

Low-level output current 


VolS0.4V 

0 

VolSO.SV 

0 



mA 


24 mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20~ + 7510 , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

ViH 

High-level input voltage 


ViL 

Low-level input voltage 


Vic 

Input clamp voltage 

Vcc=4.75V, lic=-18mA 

VOH 

High-level output voltage 

Vcc=4.75V. V( = 0.8V 

Vi = 2V, loH=-2.6mA 

Vol 

Low-level output voltage 

Vcc=4.75V ' IOL=12mA 

V| = 0.8V, Vi = 2V IOL=24mA 


Off-state high-level output current 
Off-state low-level output current 


Vcc=5.25V, Vi = 2V, Vo=2.4V 


Vcc=5.25V, V( = 2V, Vo=Cj.4V 


Vcc= 5.25V 
Vi = 2.7V 



Vcc=5.25V, Vo=0V 


Vcc= 5.25V (Notes) 


Vcc=5.25V (Note4) 


Vcc= 5.25V (Note 5) 


Short-circuit output current (Note 2) 


IccH Supply current, all outputs high 

IcCL Supply current, all outputs low 


Supply current, all outputs off 


♦ ; All typical values are at Vcc=5V, Ta=25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: I CCH is measured with OC, S/\, Di at OV and Do at 4.5V 
Note 4; I ccL is measured with all inputs at OV. 

Note 5: I ccz is measured with OC at 4.5V and all ot,her inputs at OV. 

SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25'C, unless otherwise noted ) 


Low-to-high-level, high-to-low-level output propagation 
time, from inputs Do. D i to output Y 
Low-to-high-level, high-to-low-level output propagation 
time, from input Sa to output Y 


Output enable time to high-level 


Output enable time to low-level 


Output disable time from low-level 




Test conditions 

CL=45pF 

(Note 6) 

Rl = 667Q 

CL=45pF (Notes) 

Rl=667Q, 

Cl=45pF (Notes) 

Rl=667Q, 

Cl= 5 pF (Note 6) 

Rl=667Q. 

Cl= 5 pF (Note 6) 































































































































MITSUBISHI LSTTLs 

M74LS257AP 


QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUT 


Note 6 : Measurement circuit 

INPUT Vcc OUTPUT Vcc 


ED“ 


1 i r 

TIMING DIAGRAM (Reference level = 1.3V) 


Symbol 

SW1 

SW2 

tPZH 

Open 

Closed 

tPZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

tPHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following 
characteristics: 

PRR = 1MHz, tr = 6 ns, tf = 6 ns, tw = 500ns, 
Vp =3Vp.p,Zo = 5on. 

(2) All diodes are switching diodes (trr ^ 4ns) 

(3) Cl includes probe and jig capacitance. 


LEVELS OF 
DELAY 2 


LEVELS OF 
DELAY 3 




APPLICATION EXAMPLE 

4-line to, 1-line data selector (multiplexer) 


1Y ' 2Y 3Y 4Y 


1Y 2Y 3Y 4Y 

M74LS257AP 

IDo ID, 2Do 2D, 3Do 3D, 4Do 4D, Sa OC 


SELECTION J ' 
INPUTS] Sa- 


1Y 2Y 3Y 4Y 

M74LS257AP 

IDq id, 2D[} 2D, 3Do 3D, 4Do 4D, Sa DC 


>^IVI74LS04P 



IDo 2Do 3Do 4Do 


DATA INPUTS 
(WORD 0) 


ID, 2D, 3D,4D, ID 2 20? 3D2 4d2 


DATA INPUTS DATA INPUTS 
(WORD 1) (WORD 2) 


ID 3 2 D 3 3 D 34 D 3 


DATA INPUTS 
(WORD 3) 
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M74LS258AP 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74LS258AP is a semiconductor integrated circuit 
containing four 2-line to 1-line data selector/multiplexer 
circuits with 3-stage outputs. 

FEATURES 

• Inverted outputs 

• Output control input common to all four circuits 

• Select input common to all four circuits 

• 3-state outputs 

• Wide operating temperature range {Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This 1C contains four sets of circuits which are used 1-line 
selection 2 input signals and as both data selectors, selecting 
l-line out of 2 input signals, and multiplexers which 
convert the 2-bit parallel data into serial data by time-shar¬ 
ing. When one out of 2-line signals, which are applied to the 
data inputs Dq and Dj, is specified by select from input 
Sa, inverted signal of that appears at output Y. 

Sa and output control OC are common to all four 
circuits. When OC is set high, 1Y, 2Y, 3Y and 4Y are put in 
the high-impedance state irrespective of the status of the 
other inputs. 

M74LS258AP has the same functions and pin connec¬ 
tions as M74LS158P but the latter is provided with active 
pull-up resistor outputs. 


PIN CONFIGURATION (TOP VIEW) 


DATA, 

INPUTS 




Vcc 

_ OUTPUT 
OC CONTROL 
INPUT 


DATA 

INPUTS 



Outline 16P4 


FUNCTION TABLE (Note 1) 


~6c 

Sa 

Do 

Di 

Y 

H 

X 

X 

X 

Z 

L 

L 

L 

X 

H 

U 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 


Note 1 X r Irrelevant 

Z I High-impedance state 


BLOCK DIAGRAM 

OUTPUTS 


lY 2Y 3Y 4Y Vcc 
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IVI74LS258AP 

QUADRUPLE 2-LINE TO 1-LINE DATA SELEGfOR/MULTIPLEXER 

WITH 3-STAtE OUTPUT (INVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta =-20 

Symbol 

Parameter 

Vcc 

Supply voltage 

Vi 

Input voltage 

Vo 

Output voltage 

Topr 

Operating free-air ambient temperature range 

Tstg 

Storage temperature range 



Limits 


-0.5~ + 7 


-0.5~ + 15 


— 0.5"^ 5,5 


RECOMMENDED OPERATING CONDITIONS ( Ta = — 20— i-lSV, unless otherwise noted ) 



Parameter 

1, Limits 

Unit 

Symbol 

1 

Min 

Typ 

Max 

Vcc 

■ Supply voltage 

4.75 

5 

5.25 

V 


High-level output current 

VohS2.4V 

0 


-2.6 

mA 


Low-level output current 

Vol^0,4V 

0 


12 

mA 

1 OL 

VolS0.5V 

0 


24 

mA 



ELECTRICAL CHARACTERISTICS (Ta = —20—l-75'C, unless otherwise noted ) 



High-level input voltage 


Low-level input voltage 


Input clamp voltage 


High-level output voltage 


- Low-level output voltage 


Off-state high-level output current 


Off-state low-level output current 


High-level input current 


Do, Di, OC 


Sa 


Low-level input current 


Short-circuit output current (Note 2) 


Supply current, all outputs high 


Supply current, all outputs low 


Supply current, all outputs off 


Sa 


□ o, Di, OC 


Sa 



Vcc=4.75V IOL=12mA 

Vi=0.8V, Vi=2V loL=24mA 


Vcc=5.25V, V|=2V, Vo=2.7V 


Vcc=5.25V, V| = 2V, Vo=0.4V 


Vcc=5.25V 
Vi = 2.7V 


Vcc=5.25V 

Vi=10V 


Vcc= 5.25V 
V| = 0.4V 


Vcc=5.25V, Vo=0V 


Vcc= 5.25V (Notes) 


Vcc= 5.25V (Note 4) 


Vcc=5.25V (Note 5) 



♦ : All typical values are at V^c = 5V, Tj = 25 C. 

Note 2; All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: I cch is measured with all inputs at OV. 

Note 4: I ccl is measured with OC, Sa and Di at OV and Do at 4.5V. 

Note 5: I ccz is measured with OC at 4.5V and all other inputs at OV. 


SWITCHING CHARACTERISTICS ( Vcc=5V, Ta = 25‘C, unless otherwise noted ) 



Parameter 

Test conditions 

1 Limits 

Unit 

Min 


Max 


Low-to-high-level, high-to-low-level output propagation 

time, from inputs Do. Di to output Y. 

Cl=45pF (Note 6) 



18 

ns 

1 tpHL 


8 

18 

ns 


Low-to-high-level, high-to-low-level output propagation 
time, from input Sa to output Y 


9 

28 

ns 

t PHL 


16 

35 

ns . 

^PZH 

Output enable time to high-level 

Rl=667Q, Cl=45pF (Note 6) 


7 

22 

ns 

^PZL 

Output enable time to low-level 

Rl=667Q, Cl=45pF (Note 6) 


12 


ns 

^PLZ 

Output disable time from low-level 

Rl=667Q. Cl= 5pF (Notes) 


11 

W 

ns 


Output disable time from high-level 

Rl = 667Q, Cl= 5 pF (Notes) 


8 

35 

ns 
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M74LS258AP 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUT (INVERTED) 
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M74LS259P 

8-BIT ADDRESSABLE LATCH 


DESCRIPTION 

The M74LS259P is a semiconductor integrated circuit 
containing 8 latch circuits and a demultiplexer which 
designates the latches with a 3-bit binary code. 

FEATURES 

• Easy bit expansion 

• Usable as 3-bit binary/octal decoder/demultiplexer 

• Direct reset input provided 

• Wide operating temperature range (Tg = —20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device is composed of a 3-bit binary/octal de¬ 
multiplexer and 8 latch circuits. The following operational 
modes can be selected by combining the mode control 
input M/C with the reset input R 

(1) 3-bit binary/octal M/C: Low; 

decoder/demultiplexer R: Low 

{ 2 ) Addressable latch M/C: Low; 

R: High 

(3) Data input inhibit M/C: High 

R: High 

(4) Reset M/C: High; 

R: Low 

When this device is used as a 3-bit binary/octal decoder/ 
demultiplexer and the select inputs Sa ~ Sc are designated 
by a 3-bit binary number, the same signal as the data input 


BLOCK DIAGRAM OUTPUTS 

Qi Qe Qs Qi Qs Q 2 Qi Oo Vcc 




D appears in one of the outputs Qq ~ Q? corresponding to 
that number and all the other outputs are set low. There is 
no latch operation in this mode. 

When used as an addressable latch and inptus Sa ~ Sc 
are designated as above, the corresponding latch is selected 
and the same signal as D appears in the output. When M/C 
changes from low to high (data inhibit mode), the 
information from the data input D immediately before the 
change is latched. When M/C is low, the signal appearing in 
Q is also changed if the signal D is changed. 

In the data input inhibit mode Qq ~ Q 7 do not change 
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IVI74LS259P 


8-BIT ADDRESSABLE LATCH 


even if D is changed and the status before M/C is set high is 
held. , 

With direct resetting, all the outputs are reset low ir¬ 
respective of the status of D and ~ Sc. 


FUNCTION TABLE (Noteii 



Note 1 X : Irrelevant 


qO ; Level of Q before the indicated steady-state input conditions were established. 


ABSOLUTE MAXIMUM RATINGS (Ta=—20 -1- 75°C, unless otherwise noted ) 



RECOMMENDED OPERATING CONDITIONS (Ta= —20—l-75'C, unless otherwise noted ) 
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IVI74LS259P 

8-BIT ADDRESSABLE LATCH 


ELECTRICAL CHARACTERISTICS (Ta = — 20 —I- 75°C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

. Min 

Typ ♦ 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc= 4.75V. l|c=-18nnA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc = 4.75V. V| = 0.8V 

V| = 2V. Ioh=~400^A 

B 

B 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V| = 0.8V.V|=2V 

l 0 L = 4mA 


0.25 

0.4 

V 

IOL = 8mA 



0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V. V|=2.7V 



20 

//A 

Vcc=5.25V. V|=10V 




mA 

IlL 

Low-level input current 

Vcc=5.25V. V|=0.4V 




mA 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V. Vo = 0V 

-20 



mA 

Icc 

Supply current 

Vcc = 5.25V (Note 3) 


22 

36 

mA 


* ; AM typical values are at Vcc = 5V. Ta = 25”C 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Icc is measured with all inputs at OV. 


SWITCHING CHARACTERISTICS (Vcc=5V. Ta = 25'C, unless otherwise noted) 



Parameter 

Test conditions 

Limits 

Unit 



Max 

n 

High-to-low-level output propagation time, from input 

R to outputs Qo~Q7 

Cl=15pF 


B 

27 



Low-to-high-level, high-to-low-level output propagation 
time, from input Dto outputs Qo^'Q? 


15 


ns 

tpHL 


12 

21 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 

time, from inputs Sa, Sg, S© to outputs Oo~Q7 


■B 

38 

ns 




29 

ns 


Low-to-high-level, high-to-low-level output propagation 
time from input M/C to outputs Qo~Q 7 


14 

35 

ns 

BSB 


13 

24 

ns 


TIMING REQUIREMENTS (Vqg= 5V, Ta = 25°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

^SU(DH) 

Setup time D high to M/C 


15 

10 


ns 

th(DH) 

Hold time D high to M/C 


5 

-5 


ns 

tsu (DL) 

Setup time D low to M/C 


15 

8 


ns 

th(DL) 

Hold time .D low to M/C 


5 

-7 


ns 

tsu(s) 

Setup time Sa, Sg to M/C 


15 

Bj 


ns 

th(s) 

Hold time Sa. Sg, toM/C 


5 

mm 


ns 

tw(M/C) 

M/C input pulse width 


15 

8 


ns 

tw(R) 

R input pulse width 


15 

7 


ns 


Note 4: Measurement circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: 

PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 50J2. 

(2) Cl includes probe and jig capacitance. 
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IVI74LS259P 

8-BIT ADDRESSABLE LATCH 


TIMING DIAGRAM (Reference level = 1.3V) 


/ 





Qo~Q7 


■J 1'— 

tPLH 

n 

r 

tPHL 



D 



1 

tpLH 

Qo~07 

tPHL 




D 


M/C 


R ^ 

k_ 

Qo~Q7 

1 

k_ 


tPHL 



Note 5: The shaded areas indicate when the input is permitted to change for 
predictable output performance. 


APPLICATION EXAMPLE 

16-bit addressable latch 



Y MODE RESET 

DATA INPUT SELECT INPUTS CONTROL INPUT 

INPUT 
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M74LS266P 

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE 
WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74LS266P is a semiconductor integrated circuit 
containing four integral open-collector output circuits 
configured into dual input exclusive NOR gates. 

FEATURES 

• "wire-AND" capability 

• Capable of gating high output voltages (Vq ^ 7V) 

• Low power dissipation (Pd = 40mW typical) 

• Wide operating temperature range (Ta = —20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment 

FUNCTIONAL DESCRIPTION 

The use of open-collector output circuits in this device gives 
the user the option of varying high-level output impedance 
via an external resistance. It is thus possible to implement 
an AND tie which is not possible in conventional gates. 

When both inputs A and B are either high or low- 
level, output Y goes high-level. Conversely, when A and B 
are high — low, or low — high with respect to each other, Y 
will be low-level. 


FUNCTION TABLE 


A 

B 

Y 

L 

L 

H 

H 

L 

L 

■■ 


L 

■■ 


H 



ABSOLUTE MAXIMUM RATINGS ( Ta = — 20 —I" 75'C , unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5- +7 

V 

V( 

Input voltage 


-0.5- +15 

V 

Vo 

Output voltage 

High-level state 

-0.5 - + 7 

V 

Topr 

Operating free-air ambient temperature range 


-20- +75 

”C 


Storage temperature range 


- 65 - + 150 

°c 
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M74LS266P 

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE 
WITH OPEN COLLECTOR OUTPUT 


RECOMMENDED OPERATING CONDITIONS ( Ta = — 20 ~ + 75°C . unless otherwise noted ) 



Parameter 






Vcc 

Supply voltage 

4.75 

5 


mm 

•oh 

High-level output current 

Vo =5.5V 

0 



aA 

lOL 

Low-level output current 

VolS0.4V 

0 


4 

mA 

Vol^O.BV 

0 


8 



ELECTRICAL CHARACTERISTICS ( Ta = — 20 ~ + 75°C , unless otherwise noted) 



Parameter 

Test conditions 

Limits 





ViH 

High-level input voltage 





V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc=4.75V, l(c=-18mA 




V 

1^1 

High-level output current 

Vcc = 4.75V. V|=0.8V 

V|=2V. Vo=5,5V 






Low-level output voltage 

Vcc = 4.75V 

V|=0.8V.V|=2V 

IOL='5tTA 



0.4 

V 

IOL = 8mA 



0.5 

V 


High-level input current 

Vcc=5.25V, V|=2.7V 



. 40 

aA 

Vcc=5.25V. V|=10V 



0.2 

mA 

l|L 

Low-level input current 

Vcc=5.25V. V| = 0.4V 



-0 8 

mA 

Icc 

Supply current 

Vcc = 5.25V (Notel) 


8 

13 

mA 


* : All typical values are at Vcc = 5V, Ta = 25 C. 

Note 1. Ice is measured with one input of each gate at 4.5V, the other inputs grounded, and the outputs open. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, unless otherwise noted ) 



Parameter 

Test conditions 

Limits 

Unit 





Low-to-high-level, high-to-low-level output 
propagation time 

RL=2kQ 

Cl = 15pF Other input low-level (Note 2) 

bhi 

16 

mm 

ns 

tpHL 


16 

30 

ns 


Rl = 2 kQ 

Cl = 15pF Other input high-level (Note 2) 


14 

30 

ns 

■D3H 


14 

30 

ns 


Note 2. Measurement Circuit 

INPUT Vcc Vcc OUTPUT 



(1) The pulse generator has the following 
characteristics: PRR = 1 MHz, tr = 6ns, tf = 6ns, 
tw = 500ns, Vp = 3Vp.p, Zq = 50J2- 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74LS273P 

OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP FLOP WITH RESET 


DESCRIPTION 

The M74LS273P is a semiconductor integrated circuit 
containing 8 D-type positive edge-triggered fli|>flop circuits 
with common direct reset and clock inputs. 

FEATURES 

• Positive edge-triggering 

• High mounting density with 8 circuits contained 

• Direct reset and clock inputs common to all 8 circuits 

• Wide operating temperature range (Ta = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device contains 8 edge-triggered D-type flip-flop 
circuits and it is provided with direct reset Rq input and 
clock input T common to all 8 circuits. When T changes in 
each flip-flop from low to high, the data input signal D 
immediately before the change appears in output Q. 

When Rd is set low, IQ through 8Q are all set low 
irrespective of the status of the ID through 8D and T 
signals. For use as a D-type flip-flop, Rq must be kept in 
high. 


PIN CONFIGURATION (TOP VIEW) 


DIRECT RESET 5 - 
INPUT "D 

OUTPUT IQ ' 

I ID 
DATA I 
INPUTS I 

1 2D 
( 20 - 

OUTPUTS 

I 30 ■ 

I 3D 

DATA I 
INPUTS I 

( 4D ■ 

OUTPUT 4Q . 
GND 


|T - ^ Vcc 

[7 1 q'^°8 Q - -1 -♦ 8Q OUTPUT 

U-ID 8 D-li] «- 8 D 1 

' I DATA 

0 —1 INPUTS 

-2D 7D-«- 7D ) 

U— 20 7Q—T^^70 1 

OUTPUTS 

[£-3Q 60- 15]-»6q| 

E—3D 6 D— 

I INPUTS 

-4D 5D-5D ) 

fT- ■J^Q 5 qL- -►50 OUTPUT 


Outline 20P4 

FUNCTION TABLE (Notei) 

Rd T D 

L X X 

H t H 


Notei t • Transition from low to high (positive edge 
trigger) 

QO: Level of Q before the indicated steady-state 
input conditions were established. 

X : Irrelevant 
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M74LS273P 


OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP FLOP WITH RESET 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20~ +75"C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~ -P7 

V 

Vi 

Input voltage 


-0.5~ -P15 

V 

Vo 

Output voltage 

High-level state 

-0.5~ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20- -P75 

“C 

Tstg 

Storage temperature range 


-65- -P150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta=—20~ + 75'C, unless otherwise noted ) 



Parameter 

Limits 

Unit 

Min 

Typ 

Max 


Supply voltage 

4.75 

5 

5.25 

V 


High-level output current 

VohS2.7V 

0 


-400 

aA 

iH 

Low-level output current 

VolS0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20-1- 75°C, unless otherwise noted.) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc=4-75V, lic= —18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V, V| = 0.8V 

V|=2V, loH=-- -400/uA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V|=0.8V. V| = 2V 

loL = 4mA 


0.25 

0.4 

V 

IOL = 8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V. V|=2.7V 



20 

aA 

Vcc=5.25V. V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V. Vi=0.4V 



-0.4 

mA 

•os 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo = 0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc =5.25V (Notes) 


17 

27 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
Note 3: Iqc is measured after 1D ~ 8D and Rp are made 4.5\/ and T has been changed from OV to 4.5V. 

SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25”C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl=15pF (Note4) 

30 

40 


MHz 

tpLy 

Low-to-high-level, high-to-low-level output propagation 
time, from T to 1 Q — 8 Q 


12 

27 

ns 

tpHL 


13 

27 

ns 

tpHL 

High-to-low-level output propagation time, from 

R[)to 1Q“-8Q 


15 

27 

ns 


Note 4: Measurement circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: 

PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 
Vp=3Vp.p,Zo = 50n. 

(2) Cl. includes probe and jig capacitance. 
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OCtAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP FLOP WITH RESET 


TIMING REQUIREMENTS (vcc = 5\/, Ta=25°C, unless otherwise noted) 
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M74LS279P 

QUADRUPLE R-S LATCH 


DESCRIPTION 

The M74LS279P is a semiconductor integrated circuit 
containing 4 R-S flip-flop circuits. 


PIN CONFIGURATION (TOP VIEW) 


FEATURES 

• High breakdown input voltage (V| ^ 15V) 

• High breakdown output voltage (Vq ^ 7V) 

• Low power dissipation (Pd = 19mW typical) 

• Low output impedance 

• Wide operating temperature range (Tg = —20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

Two of the 4 circuits have set inputs Sj and $2 and reset 
input R and the other 2 circuits have S and R inputs. 

When Si or Sa or both are low or S is low, high appears 
in output Q, and when R is low, low appears in output Q. 
When Si or Sa or both are low and R is low, high appears 
in the output but when each of the inputs is set high at the 
same time, the status of Q cannot be anticipated. 



Vcc 



4Q 

3S7 

3Sl 

3R’ 

3Q 


INPUTS 

OUTPUT 

INPUTS 

OUTPUT 


Outline 16P4 


FUNCTION TABLE (Note 1) 


Si 

S2 

'h 

0 

L 

X 

L 

H* 

X 

L 

L 

H* 

L 

X 

H 

H 

X 

L 

H 

H 

H 

H 

L 

L 

H 

H 

H 

Qf. 


Note 1 : Level of Q before the indicated steady- 

state input conditions were established 


X '. Irrelevant 

♦ i Nonstable, it will not persist when R^, ST 
and S 2 return to their inactive (high) 

_ level _ 

CIRCUIT SCHEMATIC (EACH LATCH) 



unit; q 
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M74LS279P 

QUADRUPLE R-S LATCH 


ABSOLUTE MAXIMUM RATINGS (Ta = —20—I- ISX:, unless otherwise noted.) 



Limits 

-0.5~+7 
-0.5-+ 15 
-0.5~ Vcc 
-20~ + 75 
-65~ + 150 


Unit 

V 

V 


V 


TC 


RECOMMENDED OPERATING CONDITIONS (Ta = —20'—l-75'C, unless otherwise noted ) 



ELECTRICAL CHARACTERISTICS (Ta = — 20 —l-75'C. unless otherwise noted ) 


Symbol 

Parameter 


Limits 

Unit 



Min 

Typ « 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc=4.75V, l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, V| = 0.8V 

V| = 2V, Ioh=-400a<A 

2.7 

D 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

l0L=4mA 


0.25 

0.4 

V 

V| = 0.8V. Vi=2V 

IOL=8mA 


0.35 

0.5 

V 

IlH 

High-level Input current 

Vcc=5.25V 

V| = 2.7V 



20 

aA 

Vcc= 5.25V 

Vi=10V 

■ 


0.1 

mA 

IlL 

Low-level Input current 

Vcc=5.25V 

Vi = 0.4V 


■ 

-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo=0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc=5.25V (Note 3) 


3.8 

7 

mA 


♦ 1 All typical values are at Vcc=5V, +3 = 2510 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Ice is measured with all R inputs at OV and all S inputs at 4.5V. 


SWITCHING CHARACTERISTICS (Vcc=5V, +3 = 2510, unless otherwise noted ) 

















































































































































MITSUBISHI LSTTLs 

IVI74LS279P 


QUADRUPLE R-S LATCH 

Note 4: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: 

PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp “ 3Vp.p, Zq ” 50fi. 

(2) . Cl includes probe and jig capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS280P 


9-BIT ODD/EVEN PARITY GENERATOR/CHECKER 


DESCRIPTION PIN CONFIC 

The M74LS280P is a semiconductor integrated circuit 
containing a 9-bit parity generator/checker function. 

FEATURES 

• Easy expansion of bits with cascade connection { 

.... . . ...r -.-o-, DATA INPUTS 

• Wide operating temperature range {Ta=—20~+75 C) 1 D 7 

APPLICATION 

General purpose, for use in industrial and consumer data input Dg 

EVEN OUTPUT 

FUNCTIONAL DESCRIPTION odd output ^0 

This device is provided with both a 9-bit parity generator gnd 

and checker functions. For use as a parity generator, parity 

outputs in even output 2 e ^rid odd output Dq are obtained 

in accordance with the function table, depending on 

whether the number of high-level data in the inputs is even 

or odd when 9-bit data are applied to data inputs Do~D8. 

For use as a parity checker, one of the 9-bit data inputs 
is used for the even or odd parity designation and the 
remaining 8 bits are used as the data. 



FUNCTION TABLE 
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MITSUBISHI LSTTLs 

M74LS280P 

9-BIT ODD/EVEN PARITY GENERATOR/CHECKER 


ABSOLUTE MAXIMUM RATINGS (Ta=—20-HTSX;, un less otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~ + 7 

V 


Input voltage 


-0.5~ + 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~Vcc 

V 


Operating free-air ambient temperature range 


-20~-l-75 

■c 

r Tstg 

Storage temperature range 


-65~ -P150 

•c 


RECOMMENDED OPERATING CONDITIONS (Ta = —20—I- yst;, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

1 OH 

High-level output current 

VohS2.7V 

0 


-400 

;uA 

1 OL 

Low-level output current 

Vol^0-4V 

0 


4 

mA 

Vol^O.BV 

0 


8 



ELECTRICAL CHARACTERISTICS (Ta = — 20-hVSX;, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ H= 

Max 

V|H 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage ' 




0.8 

V 

Vic 

Input clamp voltage 

Vcc=4.75V, l|c=-18mA 



- 1.5 

V 

Vqh 

High-level output voltage 

Vcc=4.75V, V| =0.8V 

Vi =2V, Ioh=-400;zA 

2.7 

3.4 


V 

Vql 

Low-level output 

Vcc=4.75V 

V| =0.8V, Vi =2V 

IOL = 4mA 


0.25 

0.4 

V 

IOL = 8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc=5.25V. V) =2.7V 



20 


Vcc=5.25V, Vi = 10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, V| =0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 1) 

Vcc= 5.25V, Vo= 0 V 

-20 


- 100 

mA 

Icc 

Supply current 

Vcc= 5-.25V (Note 2) 


16 

27 

mA 


Hr : All typical values are at V(;c;= 5V, Ta= 25°C. 
Note T: All measurements should be done quickly. 
Note 2’. Ice is measured with all inputs at OV. 


SWITCHING CHARACTERISTICS (vec = 5V, Ta = 25‘C, unless otherwise noted) 



Parameter 

Test conditions 

Limits 





tpLH 


Cl=15pF (Note 3) 


22 



tpHL 



45 


tPLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Dq ~ Dg to output 



35 


tpHL 


_LI_J 

50 



(1) The pulse generator (PG) has the following characteristics: 

PRR = 1MHz, tr=6ns, tf=6ns, tw=500ns, Vp=3Vp.p, Zq=50O. 

(2) Cl includes probe and jig capacitance 


Note 3: Measurement circuit 

INPUT Vcc OUTPUT 



A MITSUBISHI 
ELECTRIC 


2-311 
































MITSUBISHI LSTTLs 

M74LS280P 


9-BIT ODD/EVEN PARITY GENERATOR/CHECKER 


TIMING DIAGRAM (Reference level = 1.3V) 



APPLICATIONS EXAMPLES 


(1) 25-line parity generator/checker 


(2) 81-line parity generator/checker 


DATA J 
INPUTS ■< 


Do 

Oi 

D2 

D3 

D4 

Ds 

Do 

D7 

Ds 


DATA 

INPUTS 


’Ds 

Dio 

J Dll 

Di2 

Di 3 

Di4 

'-Di5 


DATA 

INPUTS 


Die 
Di7 
Di8 
J Dig 
D20 
D21 
D22 
D23 
. D 24 



HIGH: 

EVEN NUMBER 
LOW: 

ODD NUMBER 


HIGH: 

ODD NUMBER • 
LOW: 

EVEN NUMBER 


Do 

Di 

D2 

D3 

D4 

De 

De 

D7 

Ds 


Da 

Dio 

D 11 

Di2 

Di3 

dataJ 

INPUTS) Di 5 
Die 
Di7 


Dis 

Di 9 

D20 

D21 

D22 

D23 

D24 

D25 

D26 



HIGH: 

EVEN NUMBER 
LOW: 

ODD NUMBER 


HIGH: 

ODD NUMBER 
LOW: 

EVEN NUMBER 
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MITSUBISHI LSTTLs 

M74LS283P 

4-BIT BINARY FULL ADDER WITH FAST CARRY 


DESCRIPTION 

The M74LS283P is a semiconductor integrated circuit 
containing a 4-bit full adder function using the look-ahead 
carry method of operation. 

FEATURES 

• Full-carry look-ahead across the four bits 

• Systems achieve partial look-ahead performance with the 
economy of ripple carry 

• Wide operating temperature range (Ta = —20 ~ +75 C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment 

FUNCTIONAL DESCRIPTION 

This device functions as a 2-group, 4-bit binary adder with 
full adder capability. When a 4-bit binary number is applied 
to input Ai thru A 4 or Bi thru B 4 and a carry signal from 
the previous column is applied to input Cq, the sum output 
for the respective bits will appear at output Si ~ S 4 ; and 
carry output to the following column will appear at C 4 . 

The full adder capability of this device is also complete 
with full look-ahead carry operations, and its high speed 
means that a 4-bit carry output is produced at an average 
rate of 8 ns (typical). Thus, when N-stages are configured 
for parallel addition of an N-number of 4-bit inputs, a carry 
output can be obtained with a 8 Nns delay time. (See the 
application example provided in the back of this specifica¬ 
tion sheet.) Also provided is the M74LS83AP with the same 
functions and electrical characteristics. This device differs 
only in its pin configuration. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT 

INPUTS 

OUTPUT 

INPUTS 

CAARY 

INPUT 


22 — [T 

— 

Ba 


Vcc 

in*- B3I 


Aa—U 

— 

Aa A3 

— 

3 — A3J 

1 INPUTS 

2l— [£ 

— 

2, 23 

— 

13] — 23 

OUTPUT 

Ai — [? 

— 

Ai A4 

— 

12]— A4 


Bi —(T 

— 

Bi B4 

— 

3*- B4 

1 INPUTS 

Co — [T 

— 

Co 24 
C4 

— 

2^—24 

OUTPUT 

GND^ 


'- 

— 

I] — C4 

CARRY 

OUTPUT 


Outline 16 P4 
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MITSUBISHI LSTTLs 

M74LS283P 

4-BIT BINARY FULL ADDER WITH FAST CARRY 


FUNCTION TABLE (Note 1) 


Note 1. Xk and Ck are the sum and carry output calculated in response to 
input at Ak, Bk, and C^-i (carry input), derived from the following 
logical equation. 

Xk = Ak © 8k @ Ck-i 

Ck = Ak'Bk + (Ak + BkI’Ck-i 

(Where K = 1~4; © = Exclusive OR; + = OR; • = AND) 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20 —I- 75"C. unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~ +7 

V 

Vi 

Input voltage 


-0.5 ~ +15 

V 

Vo 

Output voltage 

High-level state 

-0.5- Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~ +75 

°c 

Tstg 

Storage temperature range 


-65~ + 150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 ~ +75°C , unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 





Supply voltage 


5 


V 


High-level output current 

VohS2.7V 

0 


-400 

aA 

lOL 

Low-level output current 

Vol^0.4V 

0 


4 

mA 

VolS0.5V 

0 

_ 

8 

L_— 



ELECTRICAL CHARACTERISTICS (Ta — — 20.—I- 75“C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit ' 

— 

Typ * 

Max 

V|H 

High-level input voltage 





V 

V|L 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc=4.75V, lic=-18mA 



-1.5 

V 

Vqh 

High-level output voltage 

V CC = 4.75V. V|=0.8V 

V|=2V. loH= -400 aA 

2.7 

D 


V 

Vql 

Low-level output voltage 

Vcc=4.75V 

V|=0.8V, V| = 2V 

1 OL= 4mA 


0.25 

0.4 

V 

IOL= 8mA 


0.35 

0.5 

V 

>IH 

High-level input current 

Co 

Vcc = 5.25V, V|=2.7V 



20 

aA 

A 1 A 4 . B 1 — B 4 



40 

Co 

Vcc=5.25V, V| = 10V 





A 1 — A 4 , B 1 — 64 



0.2 

llL 

Low-level input current 

Co 

1 

Vcc = 5.25V. V| = 0.4V 




mA 

A 1 ~ A 4 . B 1 ~ B 4 



- 0.8 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo=0V 

-20 



mA 


Supply current 

Vcc = 5.25V, Vi= OV 


22 


mA 

Vcc = 5.25V, Vi= OV, Vi = 4.5V(Note3) 


19 

34 

Vcc=5.25V, V| = 4.5V 


19 

34 


* : All typical values are at Vcc = 5V, Ta = 25'’C. 

Note 2. All measurements should be done quickly, and not more than one output should be shorted at a time. 
Note 3. Iccis measured with B^ ~ B 4 at OV and with all other inputs 4.5V. 


Ck-1 

Ak 

Bk 

Zk 

Ck 

L 

L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 
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MITSUBISHI LSTTLs 

M74LS283P 


4-BIT BINARY FULL ADDER WITH FAST CARRY 


SWITCHING CHARACTERISTICS (Vcc=5\/, Ta=25“C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input Cq to outputs 

Cl=15pF (Note 4) 


12 

24 

ns 

tpHL 


13 

24 

ns 

IpLH 



9 

24 

ns 

tPHL 


11 

24 

ns 


Low-to-high-level, high-to-low-level output propagation 
time, from inputs Cq to output C 4 


8 

17 

ns 



8 

22 

ns 

1 tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs A)~A 4 or Bi~B 4 to output C 4 


8 

17 

ns 



8 

17 

ns 


Note 4. Measurement Circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, tr = 6 ns, tf = 6 ns, 
tw = 500ns, Vp = 3Vp.p, Zg = 50JZ. 

( 2 ) Cl includes probe and jig capacitance. 


APPLICATION EXAMPLE 

The accompanying diagram shows an N-number of 
M74LS283P devices connected in parallel for addition of an 
N-number of 4-bit inputs. Typical delay times for carry 
output in this circuit configuration are listed below. This 
figures indicates the suitability of this device for use in a 
high-speed adder employing the ripple-carry method. 

N = 1 (4 bits ) 10.5ns 

N =2 (8 bits ) 21ns 

N=3 (12 bits) 31.5ns 

N=4 debits) 42ns 

N=8 (32 bits) 84ns 


TIMING DIAGRAM (Reference level = 1.3V) 


Cq, Ai •—A 4 
Bi~B 4 1 

t \ 
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OF 

DELAY 2 


_i 



_J 
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IPLH 
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LEVELS 
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1 

1 - 



IpHL 

1 

1 

.IpLH 



CARRY 
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I SUM 
f OUTPUT 
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CARRY OUTPUT 
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MITSUBISHI LSTTLs 

M74LS290P 

DECADE COUNTER 


DESCRIPTION 

The l\474LS290P is a semiconductor integrated cirucit 
containing an asynchronous decade counter function with 
direct reset and direct 9-set inputs. 

FEATURES 

• Direct reset inputs provided 

• Direct 9-set inputs provided 

• Usable independently as binary and divide-by-5 counter 

• High-speed counting {fmax= 75MHz typical) 

• Wide operating temperature range (Ta= —20~-f75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device is composed of independent binary and 
divide-by-5 counters. Clock input Ti and output Qa are 
employed for use as a binary counter while clock input T 2 
and Qb, Qc and Qd are employed for use as a divide-by-5 
counter. When employed as a decade counter, Qa and T 2 
are connected and by making Ti the input, the BCD code 
output appears in outputs Qa, Qb, Qc and Qd. Counting is 
performed when Tj and T 2 are changed from high to low. 

The binary and divide-by-5 counters can be reset or set 
to 9 simultaneously by setting direct reset inputs Rdi and 
Rd 2 and direct 9 set inputs Sd( 9 )i and Sd( 9)2 high. For 
use as a counter, either Rdi or Rd 2 , or both, and Sd( 9 )i 
or Sd( 9)2 , or both, are set low. 

Also provided is the M74LS90P with the same functions 
and electrical characteristics. This device differs only in its 
pin configuration. 


PIN CONFIGURATION (TOP VIEW) 

DIRECT _ 

9 SET Sd{9)i —► FT 
INPUT ^ 




]3 ^cc 

■ 



NC (T 

1 

Sd(9)1 

Rdi 

— 

*- RdzI direct 
[ reset 
]]] ^ Rd,] inputs 

^ ^2 I CLOCK 

_f inputs 

T,j 

DIRECT r-T 

9 SET Sd(9)2 -♦ LI 
INPUT 

f Qc [I 

OUTPUTS \ r— 

[Ob -U 

■ 

1 

1 

Sd(9)2 

Ro2 

Qc 

Qb Ti 

- 

NC U 


Qd 

— 

T] — QaI 

[outputs 

IJ - QdJ 

GND IZ 







Outline I4P4 

NC : NO CONNECTION 


BLOCK DIAGRAM 

OUTPUTS 


Qa Qb Qc Qd Vcc 
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MITSUBISHI LSTTLs 

IVI74LS290P 

DECADE COUNTER 


FUNCTION TABLE (Notei) 



( 1) Valid when Qa and Tz are connected and Ti is made the input 


ABSOLUTE MAXIMUM RATINGS (Ta — — 20~ d-TSti;, unless other wise noted ) 



Symbol 

Parameter 

Vcc 

Supply voltage 


Input voltae 

Vo 

Output voltage 

Topr 

Operating free-air ambient temperature range 

Tstg 

Storage temperature range 




RECOMMENDED OPERATING CONDITIONS (Ta = ~20—l-75'C, unless otherwise noted) 



ELECTRICAL CHARACTERISTICS (Ta = ~20-1-75‘C, unless otherwise noted) 



Low-level input voltage 


Input clamp voltage 


High-level output voltage 
Low-level output voltate 



High-level 
input current 


Rpi , Rd2. Sd(9) 1 ■ Sd(9)2 

_T^_ 

Ta 


Vcc = 5.25V, Vi = 5.5V 


Rdi ■ RD2. Sd(9)i , Sd(9)2 I Vcc=5.25V. V|= 10V 


Rot, Rdz, Sd( 9 )i, Sd(9)2 

Low-level —=- 

input current Ti _ 

fz 


Short-circuit output current (Note 3) 


Vcc=5.25V. Vi = 0.4V 


Supply current 


Vcc=5.25V. Vo= 0 V 


Vcc= 5.25V (Note4) 


* : All typicaj values are at Vcc= 5 V, Ta = 25lC. 

Note 2: Output Qa should be tested with input Ta connected to output Qa. 

Note 3; All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 4: Icc is rneasured with T,, Tj, Sd( 9 )i and Sd{ 9)2 at OV after Rq, and R 02 have been set to OV after 4.5V. 
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MITSUBISHI LSTTLs 

M74LS290P 


DECADE COUNTER 


SWITCHING CHARACTERISTICS (Vcc= 5V, Ta = 25Xi, unless otherwise noted) 



Test conditions 


tpHL 


Note 5: Measurement circuit 


Maximum clock frequency, 
from inputTi^ to output Qa 


Maximum clock frequency, 
from inputTJ to output Qg 


Low-to-hlgh-level, high-to-low-level output propagation 
time, from input Ti to output Qa 


Low-to-high-level, high-to-low-level output propagation 
time, from input T2 to output Qg 


Low-to-high-level, high-to-low-level output propagation 
time, from input Ta to output Qc 


Low-to-high-level, high-to-low-level output propagation 
time, from input Ta to output Qq 


Low-to-high-level, high-to-low-level output propagation 
time, from input T1 to output Qq 


Low-to-high-level output propagation time, from inputs 
Sd(9)i. SD{9)a to outputs Qa. Od 


High-to-low-level output propagation time, from inputs 
Sd(9)1. Sd( 9)2 to outputs Qb, Qq 


High-to-low-level output propagation time, from inputs 
Rdi. RD2 to outputs Qa.Qb. Qc. Qd 




(1) The pusle generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, t„ = 500ns, 

Vp = 3Vf.p, Zo = 50n. 

(2) Cl includes probe and jig capacitance 


TIMING REQUIREMENTS (Vcc= 5 V, Ta = 251C, unless otherwise noted) 


Symbol 

Parameter 

t W (TlH) 

Clock input Ti high pulse width 

t W (TzH) 

Clock input Ta high pulse width 

tw (Rd) 

Direct reset Rqi , Rd2 P^lse width 

t w(So) 

Direct 9 set Sd( 9) 1 , Sd(9)2 P^lse width 

tr 

Clock pulse rise time 

tf 

Clock pulse fall time 

tree (Rd) 

Recovery time Rqi , Roa to Ti, Ta . 

tree (So) 

Recovery time Sd(9)1. Sd( 9)2 to Ti , Ta 


TIMING DIAGRAM (Reference level = 1.3V) 

_ twftT.TjHl 


Qa,Qb.Qc,Qd | t phl[ 

I - twtnp 


Qa.Qb, Qc.Od 
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DESCRIPTION 

The M74LS293P is a semiconductor integrated circuit 
containing an asynchronous 4-bit binary (hexademical) 
counter function with direct reset inputs. 

FEATURES 

• Direct reset inputs provided 

• Usable independently as binary and octal counter 

• High-speed counting (fmax= 60MHz typical) 

• Wide operating temperature range (Ta= —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device is composed of independent binary and octal 
counters. Clock input Ti and output Qa are employed for 
use as a binary counter while clock input T 2 and Qb, Qq 
and Qd are employed for use as an octal counter. When 
employed as a hexadecimal counter, the pure binary code 
output appears in the Qa, Qb, Qc and Qp outputs by 
connecting Qa and Tj and making Ti the input. Counting 
is performed when Ti and Tj change from high to low. 

The binary and octal counters can be reset simultane¬ 
ously by setting direct reset inputs Rpi and Rd 2 high. For 
use as a counter, either Rpi or Rd 2 , or both, is set low. 
This pin has the same functions and electrical character¬ 
istics as the M74LS93P; only its pin configuration is 
different. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUTS 



Vcc 


RdzI 

RdI 



DIRECT RESET 
INPUTS 

CLOCK INPUT 

OUTPUTS 


Outline 14P4 NC : no connection 


BLOCK DIAGRAM 

OUTPUTS 


Qa Ob Oc Od Vcc 
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FUNCTION TABLE (Notei) 


Count number 


MITSUBISHI LSTTLs 

M74LS293P 

4-BIT BINARY COUNTER 



Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VohS2.7V 

0 


-400 

aA 

lOL 

Low-level output current 

VolS0.4V 

0 


4 

mA 

Vol^O.BV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = —20—l-75'C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc=4.75V, Iic= —18mA 



- 1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V. Vi = 0'.8V 

V|= 2 V, loH=-400/rA 

2.7 

a 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V| = 0.8V. V|= 2 V 

IOL= 4mA(Note 2) 


0.25 

0.4 

V 

IOL= 8'mA(Note 2) 


0.35 

0.5 

V 


High-level input current 

Rdi . Rdz 

Vcc=5.25V. V| = 2.7V 



20 

A A 

T^. Ti 



40 

t7. tF 

Vcc=5.25V, V| = 5.5V 



0.2 

mA 

Roi. Rd 2 

Vcc=5.25V, Vi=10V 



0.1 

■ 

Low-level input current 

Rdi ■ Rd2 

Vcc=5.25V. V| = 0.4V 



-0.4 

mA 

tT 



-2.4 

Tz 



-1 .6 

los 

Short-circuit output current (Note 3) 

Vcc= 5.25V, Vo= 0 V 

-20 


- 100 

mA 

Icc 

Supply current 

Vcc= 5.25V (Note 4) 


9 

15 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: Output Qa should be tested with input T2 connected to output Qa- 

Note 3: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 4: Ice is measured with T1 and T2 at OV after Rqi and R02 set to OV after 4.5V. 
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MITSUBISHI LSTTLs 


IVI74LS293P 

4-BIT BINARY COUNTER 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25‘C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

f max 

Maximum clock frequency, 
from inputTi to output Q/i, 

Cl=15pF (Notes) 




MHz 

fmax 

Maximum clock frequency, 
from input T2 to output Qe 

D 




tpLH 

Low-to-high-level, high-to-low-level output 
propagation time, from input Tt to output Qa 


7 

16 

ns 

tpHL 


8 

18 

ns 

tpLH 

Low-to-high-level, high-to-low-level output 
propagation time, from inputT \ to output Qp 


28 

70 

ns 

tpHL 


28 

70 

ns 

tPLH 

Low-to-high-level, high-to-low-level output 
propagation time, from input T 2 to output Qb 


7 

16 

ns 

tpHL 


8 

21 

ns 

tpLH 

Low-to-high-level, high-to-low-level output 
propagation time, from input T2 to output Qc 


15 

32 

ns 

tpHL 


15 

35 

ns 

tpLH 

Low-to-high-level, high-to-low-level output 
propagation time, from input T2 to output Qp 


22 

51 

ns 

tpHL 


22 

51 

ns 

tpHL 

High-to-low-level output propagation time, from 
inputs Rpi, Rp 2 to outputs Qa, Qb, Qc. Qd 

■ 

17 

40 

ns 


TIMING REQUIREMENTS (Vcc= 5 V, Ta = 25'C, unless otherwise noted) 


jQQII 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

inmiQQm 

Clock input T 1 high pulse width 


15 

6 


ns 


Clock input T 2 high pulse width 


30 

15 


ns 


Direct reset Rpt , Rp 2 pulse width 


15 

5 


ns 

tr 

Clock pulse rise time 



500 

100 

ns 

tf 

Clock pulse fall time 



200 

100 

ns 

trec(RD) 

Recovery time Rp p Rp 2 to Ti, T 2 


25 

8 


ns 


Note 5: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc OUTPUT 



|1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zo == 501^. 

(2) Cl includes probe and jig capacitance 


t W(Ti. TzH) 



Rdi,RD2 ^ 

^ tw(RD) 

r- . N 

^_ 


U—^ 

tree 

^_ 

Ti:T2 


1 

Qa.Qb.Qc.Qd 

m 

\ _ 

/ 



MITSUBISHI 

ELECTRIC 


2-321 























































































MITSUBISHI LSTTLs 

M74LS295BP 

4-BIT SHIFT REGISTER WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74LS295BP is a semiconductor integrated circuit 
containing a 3-state output 4-bit serial/parallel input serial/ 
parallel output shift register function. 

FEATURES 

• Synchronous serial/parallel input-serial/parallel output 

• Right shift function 

• Left shift function available with external connection 

• Mode control input provided 

• Output control input provided 

• Usable in AND-Tie connection (3-state output provided) 

• Wide operating temperature range {Ta= —20~+75°C) 

• High fan-out (Iql = 24mA, Iqh = -2.6mA) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device is usable as a serial input-serial/parallel output 
and parallel input-serial/parallel output shift register with 
the mode control input M/C signal. When M/C is kept in 
low, the serial data are applied to serial data input Ds and 
the clock pulse is applied to clock input T, the serial data 
are shifted into outputs Qo~Q 3 sequentially in synchroniz¬ 
ation with the clock pulse. When M/C is kept in high, the 
parallel data are applied to parallel data inputs Dq^Ds and 
the 1 -bit clock pulse is applied to clock input T, the 

signals Dq^Ds appear in Qo^Qa respectively. When T 
changes from high to low, the right shift or parallel data 
reading operation is performed. When M/C is kept in high. 



Q 3 is connected with D 2 , Qj with Di and Qi with Do, the 
serial data are applied to D 3 and the clock pulse applied to 
T, the left shift operation is performed. When low is applied 
to output control input OC, Qo~Q 3 are put in the 
high-impedance state and AND-tie connection is enabled. 
Even when OC is changed, there are no effects on the shift 
and parallel data reading operations. When a low-level signal 
is applied to OC with an expansion in the bit number due 
to the high-impedance state and so shifting is disabled. In 
cases like this, the M74LS395AP with cascade output Q 3 ' 
is recommended. 


BLOCK DIAGRAM 


OUTPUT 

CONTROL OC 'y 
INPUT 


CLOCK INPUT T 


MODE CONTROL M/C 
INPUT 




ail 


PARALLEL DATA INPUTS 
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IVI74LS295BP 


4-BIT SHIFT REGISTER WITH 3-STATE OUTPUT 


FUNCTION TABLE (Notei) 


Function mode 

Input 

Output I 


T 

Ds 

Parallel Data 

Qo 

Qi 



Do 

Di 

Dz 

D 3 

Output hold 

H 

H 

X 

X 

X 

X 

X 

0o° 

01° 



Parallel read 

H 

i 

X 

Do 

Di 

Dz 

D 3 

Do 

Di 

Dz 

D3 

Left'Shift 

H 

i 

X 

Qi+ 

Q 2 + 

Q 3 + 

D 3 

Qi“ 

<52° 

03° 

D3 

Output hold 

L 

H 

X 

X 

X 

X 

X 

Qo° 

0i° 

02° 

03° 

Right shift 

L 

i 

H 

X 

X 

X 

X 

H 

0o° 

0i° 

02° 

L 

i 

L 

X 

X 

X 

X 

L 

Qo° 

0i° 

02° 


Note 1: t transition from low to high level (negative edge trigger) 

QO : level of Q before the indicated steady-state input conditions were established 
X irrelevant 

Q* : Do and Qi, Di and Q 2 , and D 2 and Q 3 are connected externally and serial data are applied to D 3 
High-impedance state when OC is low. 


ABSOLUTE MAXIMUM RATINGS ( Ta = —20- 1 - 75'C, unless otherwise noted ) 


Symbol 

. 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~ + 7 

V 

V| 

Input voltage 


-0.5~ + 15 

V 

Vo 

Output voltage 

Off-state 

-0.5~ + 5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20~ + 75 

V 

Tstg 

Storage temperature range 


-65~ + 150 

V 


RECOMMENDED OPERATING CONDITIONS ( Ta = — 20 —I- 75'C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 


Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

■1 

lOH 

High-level output current 

VohS2.4V 

0 


- 2.6 


lOL 

Low-level output current 

Vol^0.4V 

0 


12 


Vol^0.5V 

0 


24 

ID9II 


ELECTRICAL CHARACTERISTICS (Ta = --20-1- 75‘C . unless otherwise noted ) 


SymlDol 

Parameter 

Test condotions 

Limits 


Min 

Typ * 

Max 

V|H 

High-level input voltage 


2 




V,L 

Low-level input voltage 





V 

Vie 

Input clamp voltage 

Vcc=4.75V, I|c= —18mA 



bH 

V 

VoH 

High-level output voltage 

Vcc=4.75V, V|=0.8V 

Vi=2V, loH= -2.6mA 

2.4 



V 

VoL 

Low-level output voltage 

Vcc=4.75 V 

Vi =0.8V, V| =2V 

IOL= 12mA 


0.25 


V 

ICL= 24mA 


0.35 

0.5 

V 

lOZH 

Off-state high-level output current 

Vcc=5.25V, V|=0.8V, Vc=2.7V 



20 

fjA 

lOZL 

Off-state low-level output current 

Vcc=5.25V. V| =0.8V, Vc=0.4V 



-20 

aA 

IlH 

High-level input current 

Vcc=5-25V, V|=2.7V 



20 

/uA 

Vcc= 5.25V. V| = 10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, V|=0.4V 




mA 

^OS 

Short-circuit output current (Note 2) 

Vcc= 5.25V. Vc= O V 

-30 



mA 

Icc 

■Supply current 

Vcc=5.25V (Note 3) 



29 

mA 

Iccz 

Supply current, all outputs off 

Vcc=5.25V (Note4) 


22 

33 

mA 


* : All typical values are at Vcc=5V, Ta=25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Icc is measured with Do~D 3 at OV, Ds, M/C and OC at 4.5V after T has been set from 3V to OV. 
Note 4: Iqcz is measured with Do~D 3 , OC and T at OV and Ds and M/C at 4.5V. 
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IVI74LS295BP 

4.Blt SHIFT REGISTER WITH 3-STATE OUTPUT 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25X:, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 Limits 

Unit 

Min 

Typ 

Max 


Maximum clock frequency 


30 

40 


MHz 


Low-to-high-level, high-to-low-level output propagation 
time, from input T to outputs Qo ~ 03 

Cl=15pF (Note 5) 


15 

20 

ns 

tpHL 


18 

30 

ns 

tpZH 

Output enable time to high-level 

RL=2kQ, Cl=15pF (Note5) 


14 

26 

ns 

tpZL 

Output enable time to low-level 

Ru=2kQ, Cl=15pF (Note5) 


16 

30 

ns 

tpHZ 

Output disable time from high-level 

RL=2kQ. Cl=5pF (Notes) 


14 

20 

ns 

tpLZ 

Output disable time from low-level 

RL=2kQ. Cl=5pF (Note 5) 

_1 

14 


ns 


Note 5: Measurement circuit 


Vcc OUTPUT Vcc 



Symbol 

SW1 

SW2 

tPZH 

Open 

Closed 

tPZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

tPHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following 
characteristics: 

PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 
Vp = 3Vp.p, Zo = 5on 

(2) All diodes are switching diodes (trr ^ 4ns) 

(3) Cl includes probe and jig capacitance 


TIMING REQUIREMENTS (Vcc=5V, Ta = 25‘C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 



Typ 

Max 

tw(T) 

Clock input T high pulse width 





ns 

tsu(D) 

Setup time D to T 


20 

3 


ns 

tsu(M/C) 

Setup time M/C to T 





ns 

th(D) 

Hold time D to T 



-1 


ns 

th(M/C) 

M/C hold time to T 

_J 

0 



ns 


TIMING DIAGRAM (Reference level = 1.3V) 


Ds, Do ~ D 3 


Qo~Q3 


OC 


Qo~Q3 



M/C 


tsU(M/C) th(M/C) 

■ ^ 




tsU(M/C) th(M/C) 

I * . H 





Note 6: The shaded areas indicate when the input is permitted to change for 
predictable output performance. 
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IVI74LS298P 

QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 


DESCRIPTION 

The M74LS298P is a semiconductor integrated circuit 
which containing four 2-line to 1-line multiplexers provided 
with a temporary storage circuit with common selection 
input and clock input. 

FEATURES 

• One line data can be selected from 2-line data. 

• Equipped with D-type negative edge-triggered flip-flop. 

• Wide operating temperature range (Tg = -20 ~ -h75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When the select input Sa is low, data input Do is 
selected, and when it is high, data input D., is selected. 
When the clock input T changes from high to low, the 
selected data appears in the output Q. Since a D-type 
negative edge-triggered flip-flop is used as a temporgry 
storage circuit, the status of Q does not change even if D is 
changed, whether T is high or low. 


PIN CONFIGURATION (TOP VIEW) 


DATA 

INPUTS 


2Di-.[T 

IDwjT 

_ 


_ 

in '^cc 

is) - 10 


IDo — [T 

— 

IDo 25 

— 

2Q 


2Do — [T 

- 

2Do 3Q 

— 

1D-3Q 

■OUTPUTS 

3Di-» [T 

- 

3Di 4Q 

— 

12] ^40 


4Di —> [T* 

— 

4Di T 

0— 


CLOCK INPUT 

4Do-> JT 

— 


— 

^ Sa 

SELECT INPUT 

GND |T 


1- 

— 

1] 3Do 

DATA INPUT 


Outline 16 P4 


FUNCTION TABLE (Note 1) 


T 

Sa 

Do 

Di 

0 

i 

L 

L 

X 

L 

1 

L 

H 

X 

H 


H 

X 

L 

L 

—.L 

H 

X 

H 

H 


Note 1: J. : transition from high to low-level 


X irrelevant 


BLOCK DIAGRAM 


OUTPUTS 



DATA INPUTS 
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IVI74LS298P 

QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20->- + 75*C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~-l-7 

V 

Vi 

Input voltage 


-0.5~ -f-15 

V 

Vo 

Output voltage 

High-level state 

-0.5~Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20--1-75 

"C 

Tstg 

Storage temperature range 


-65~ -1-150 

"C 


RECOMMENDED OPERATING CONDITIONS (Ta= — 20 —I- 75'C, unless otherwise noted) 


Symbol 

Parameter 

Limits 


Min 

Typ 


Vcc 

Supply voltage 

4.75 

5 


Si 

lOH 

High-level output current 


0 



wm\ 

lOL 

Low-level output current 

_ 

VolS0.4V 



4 

mA 

VolS0.5V 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20~ + 75”C , unless otherwise noted) 


Symboi 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 


Input clamp voltage 

Vcc= 4.75V, l|c=-18mA 



-1.5 

V 


High-level output voltage 

Vcc=4.75V, V| = 0.8V 

V|=2V, Ioh=-400^A 

B 

B 

_ 

V 


Low-level output voltage 



HB! 



V 


BBi 



V 


High-level input current 

Vcc = 5.25V. V|=2.7V 




uA 

Vcc = 5.25V. V|=10V 



0,1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V, V|=0.4V 



-o;4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo = 0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc= 5.25V (Note3) 


13 

21 

mA 


♦ : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 


3; Ice is measured with Sa , 1Do~4Di inputs grounded and a momentary 4.5V, then grounded, applied T input. 


SWITCHING CHARACTERISTICS (Vcc —5V . Ta = 25‘C. - unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 Limits 1 

Unit 

Min 

Typ 

Max 

tPLH 

Low-to-high-level, high-to-low-level output propagation 

Cl=15pF 


12 

27 

ns 

tPHL 

time, from input T to outputs 10~4Q 

(Note 4) 


11 

32 

j ns 


Note 4: Measurement circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zo = 50n 

(2) Cl includes probe and jig capacitance. 
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M74LS298P 

QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 


TIMING REQUIREMENTS ( Vcc = 5V. Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw(TH) 

Clock input T high pulse width 


20 

7 


ns 

tw(TL) 

Clock input T low pulse width 


20 

4 


ns 

tf 

Clock pulse fall time 


15 

0 


ns 

tsU(D) 

Setup time data input to T 


15 



ns 


Setup time Sa to T 


25 

5 


ns 




5 

0 


ns 





-2 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 



Note 5: The shaded areas indicate when the input is permitted to change for predictable output performance. 
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M74LS299P 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTER 


DESCRIPTION 

The M74LS299P is a semiconductor integrated circuit 
containing an 8-bit serial/parallel input-parallel output shift 
register function equipped with 3-state outputs and direct 
reset input. 

FEATURES 

• Synchronous serial/parallel input-serial/parallel input 

• Right shift and left shift functions 

• Possible expansion of bit number 

• 3-state outputs 

• Common parallel input and output pins 

• Direct reset input 

• Wide operating temperature range (Ta= —20 ~-h75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The operational modes listed below can be selected by 
combining the mode control inputs M/Ci and M/Cj. 


(1) 

Parallel read 

M/Cj: 

High; 

M/C 2 : 

High 

(2) 

Right shift 

M/Ci: 

High; 

M/C 2 : 

Low 

(3) 

Left shift 

M/Ci: 

Low; 

M/C 2 : 

High 

(4) 

Clock inhibit 

M/Ci: 

Low; 

M/C 2 ; 

Low 


With parallel read, the 8-bit parallel data are applied to 
inputs/outputs Do/Qo~D 7 /Q 7 and when the clock input T 
changes from low to high, the data are stored in each of the 
respective flip-flops. 

With right shift, when the parallel data are applied to the 
right shift data input DSR, a shift is made one bit at a time 
from Do/Qo to D 7 /Q 7 every time the clock input T 
changes from low to high. 

With left shift, when the parallel data are applied to the 


PIN CONFIGURATION (TOP VIEW) 


MODE 

CONTROL 

INPUT 

M/Ci— |T 




20 I Vcc 





MODE 

CONTROL 

OUTPUT 

ocl —[7 

I 


_ 

T|]4-M/C2 

CONTROL 



INPUT 

INPUT 

oc2-»|T 

Dsl 

— 

jD*-DsL 

LEFT SHIFT 
DATA INPUT 


D6/Q6*-» [T 



— 


CASCADE 

OUTPUT 

INPUTS/ 

D4/Q44-* ^ 



— 

T6]*-D7/Q7 


OUTPUTS 

D2/0z«_^ [7 


0, 

— 

«-»D5/Q5 

INPUTS/ 


Do/Qo«-» ^ 


Do D3. 

— 

14 ] <-»D3/Q3 

OUTPUTS 

CASCADE On«— Vr 
OUTPUT LI 


X 

— 

l3]-.--Di/Qi 


DIRECT 

RESET Rd-* [T 
INPUT 


"°Dsb" 

— 

jU T 

CLOCK INPUT 


GND [io 


L_ 


Tf] Dsr 

RIGHT SHIFT 





DATA INPUT 



Outline 20P4 



left shift data input Dsl, a shift is made one bit at a time 
from D 7 /Q 7 to Do/Qo every time the clock input T 
changes from low to high. 

With clock inhibit, the flip-flop status does not change 
since the clock pulses are inhibited from being applied to 
the flip-flop. _ _ 

When one or both OCi and OC 2 are set high, all 
Do/Qo~D 7 /Q 7 outputs are put in the high-impedance 
mode "Z.” The contents of the flip-flop do not change even 
if OCi and OC 2 are changed. 

When Rd is set low, all the flip-flops are set low 
irrespective of the status of the other inputs. 

Cascade outputs Q'o and Q '7 are used for expansion of 
the respective bit numbers. Reference should be made to 
the typical application. 
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M74LS299P 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTER 


FUNCTION TABLE (Note 1) 



Note 1. (5n° ■ level of Q before the indicated steady-state input conditions were established 
X ; Irrelevant 

]■ ; Transition from low to high (positive edge trigger) 

Dn ; Do/Qo~D 7 /Q 7 function as inputs. Q'o and Q '7 are set to the same status as Do and D7, respectively. 

Z : High-impedance state. Status of flip-flops before Do/Qo~D 7 /Q 7 were put in the high-impedance mode is held. 


ABSOLUTE MAXIMUM RATINGS (Ta = —20~-l-7 5°C, unless otherwise noted) 


Symbol 

Parameter j 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


— 0.5~ -1-7 

V 

Vi 

Input voltage 


-0.5~-M5 

V 


Do/Qo~D7/Q7 

Off-state 

-0.5~-l-5.5 

V 


q6, O 7 

High-level state 

— 0.5—-I-Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20- -1-75 

°c 

Tstg 

Storage temperature range 


-65--(-150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 -l-75°C, unless otherwise noted) 
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IVI74LS299P 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTER 


ELECTRICAL CHARACTERISTICS (Ta = —20-h 75°C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 Limits 1 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc= 4.75V, lic=-18mA 



-1.5 

V 

VOH 

High-level 
output voltage 

Do/Oo~D7/07 

Vcc=4.75V 
V|=0.8V, V|=2V 

IOH= —2.6mA 

mm 

3.1 


V 

06 . Qi 

l0H= —400;uA 

2.7 

3.4 


V 

VoL 

Low-level 
output voltage 

Do/Qo~D7/Q7 

Voo=4.75V 

V|=0.8V 

V|= 2V 

IOL=12mA 


0.25 

0.4 

V 

IOL=24mA 


0.35 

^09 

V 

Od, 07 

IOL= 4 mA 


0.25 


V 

loL= 8 mA 


0.35 


V 

•OZH 

Off-state high-level 
output current 

Do/Qo~D7/Q7 

Vco= 5.25V, V|=2V, Vo=2-7V 



40 

aA 

'OZL 

Off-State low-level 
output current 

Do/Qo~D7/Q7 

Voc=5-25V, V|=2V, Vo=0.4V 



-400 

aA 

l|H 

High-level 
input current 

Do/Oo~D7/07, M/C], M/C 2 

Vcc=5.25V, V|=2.7V 



40 

aA 

Onputs other then 
Do/Qo~D 7 /Q 7 , M/Ci, M/C 2 



20 

aA 

Do/Qo~D7/Q7 

Vcc = 5.25V 

1 V|=5.5V 



100 

aA 

M/Ci, M/C 2 




200 

aA 

Onputs other then 
Da^Oo~D7/07, M/Ci, M/C 2 



100 



Low-level 
input current 

M/Ci, M/C 2 

Vcc=5.25V 

V|=0.4V 



-0.8 

mA 

Onput other then M/Ci, M/C 2 



-0.4 

mA 

los 

Short-circuit 
output current 

Do/Qo~ D 7 /Q 7 

Vcc=5.25V 

Vo = 0V 

-30 


-130 

mA 

Od, Oi 

-20 



mA 

' Icc 

Supply current 

Vcc=5.25V 


33 


mA 


* : All typical values are at Vcc = 5V, Ta = 25‘’C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
Note 3: Icc's measured with inputs T and OC at 4,5V. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25“C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 1 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl= 15pF (Note 4) 

25 

28 


MHz 

tPLH 

tpHL 

Low-to-high-level, high-to-low-level output propagation 
time from input T to outputs Od. 07 


20 

33 

ns 


20 

39 

ns 

^PHL 

High-to-low-level output propagation time, 
from input Rq to outputs Ob.OV 


18 

40 

ns 

tpLH 

tpHL 

Low-to-high-level, high-to-low-level output propagation 
time, from input T to inputs/outputs Do/Oo~D7/07 

Cl=45pF (Note4) 


17 

25 

ns 


23 

— 

ns 



0 

ns 

tpHL 

High-to-low-level output propagation time, 
from inputsRoto inputs/outputs Do/Oo~D7/07 

tpZH 

Output enable time to high-level 

Rl=665J2, Cl=45pF (Note4) 


12 

21 ■ 

n^ 

tpZL 

Output enable time to low-level 

Rl = 665Q, Cl-45pF (Note4) 


15 

30 

ns 

■!9!H 

Output disable time from high-level. 

Rl=665Q, Cl= 5pF (Not64) 


12 

15 

ns 

■S99 

Output disable time from low-level 

Rl=665Q, Ol= 5pF (Note4) 


12 

15 

ns 


TIMING REQUIREMENTS (Voc=5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 1 



BOB 



Clock input T high pulse width 


r 20 



ns 


Clock input T.low pulse width 


20 



ns 


Direct reset input low pulse width 


20 



ns 


Setup time M/Ci, M/C 2 to T 


35 

18 


ns 


Setup time DsR, DSL,Do/Qo~ D7/Q7 to T 



10 


ns 

th(M/C) 

Hold time M/Ci, M/C 2 to T 


10 



ns 

th(D) 

Hold time Dsr, Dsl, Do/ Qo~ D7/Q7 to T 


■ 0 



ns 

trec(Ro) 

Recovery time R 0 to T 


20 

1 


ns 


A 
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8-BIT UNIVERSAL SHIFT/STORAGE REGISTER 





On Di Do Di D4 Dc Dr Dt^ 

^0 Vy '^2 Vi Va Vs Ve Vi 


Dg Dg Dio Dvi D^Di 3 Di^ 

^9 'Vm \ Qi2'^3 Qi4 Qi5 
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M74LS323P 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTER 


DESCRIPTION 

The M74LS323P is ar semiconductor integrated circuit 
containing an 8-bit serial/parallel input/parallel output shift 
register function equipped with 3-state outputs and 
synchronous reset input. 

FEATURES 

• Synchronous serial/parallel input/serial/parallel input 

• Right shift and left shift functions 

• Possible expansion of bit number 

• 3-state outputs 

• Common parallel input and output pins 

• Synchronous reset input 

• Wide operating temperature range (Ta= —20 ~-h75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 


PIN CONFIGURATION (TOP VIEW) 


MODE 

CONTROL M/Ci 
INPUT 

output! OCi 
CONTROL 


E 

'nputsI ^->[T 

I D 6 / 06 «-> [T 


INPUTS/ 

OUTPUTS 


CASCADE 

OUTPUT 




Do/Qo«-> rrj 


RESET INPUT R 
GND 




■ 



1 


■ 

■ 

1 

H 

I 

■ 



s 

■ 


1 

■ 

■ 


8 

■ 

■ 


8 

■! 


■ 




jH 

is] 

iz] 

I 

H 

i£] 

jl] 

jl] 


Vcc 

MODE 

CONTROL 

M/Cz input 


LEFT SHIFT 
DATA INPUT 


Dsl 

Q7 

'D 7 /O 7 
«D 5 /Q 5 
► D 3 /Q 3 

■D 1 /Q 1 
T CLOCK INPUT 

Dsr right shift 

DATA INPUT 


CASCADE 

OUTPUT 


INPUTS/ 

OUTPUTS 


Outline 20P4 


The operational modes listed below can be selected by 


combining the mode control inputs M/Ci 

and M/C 

■2- 

(1) 

Parallel read 

M/Cj: 

High; 

M/C 2 : 

High 

(2) 

Right shift 

M/Ci: 

High; 

M/C 2 : 

Low 

(3) 

Left shift 

M/Ci: 

Low; 

M/C 2 : 

High 

(4) 

Clock inhibit 

M/Cj: 

Low; 

M/C 2 : 

Low 


With parallel read, the 8-bit parallel data are applied to 
inputs/outputs Do/Qo~D 7 /Q 7 and when the clock input T 
changes from low to high, the data are stored in each of the 
respective flip-flops. 

With right shift, when the parallel data are applied to the 
right shift data input Dsr, a shift is made one bit at a time 
from Dq/Qo to D 7 /Q 7 every time the clock input T 
changes from low to high. 


With left shift, when the parallel data are applied to the 
left shift data input Dsl, a shift is made one bit at a time 
from Dq/Qo to D 7 /Q 7 every time the clock input T 
changes from low to high. 

With clock inhibit, the flip-flop status does not change 
since the clock pulses are inhibited from being applied to 

the flip-flop. _ 

When one or both OCi and OC 2 are set high, all 
Do/Qo~D 7 /Q 7 outputs are put in the high-impedance 
mode "Z." The contents of the flip-flop do not change even 
if OCi and OG 2 are changed. 
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M74LS323P 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTER 


When^ is set low if T is changed from low to high, all the respective bit numbers. Reference should be made to 
the flip-flops are set low. the application example. 

Cascade outputs Q'o and Q'^ are used for expansion of 


FUNCTION TABLE (Note d 


Operational mode 


T 



ESI 



B 

0^ 





22S 


20 

Bl 

B 

Reset 

L 

T 

L 

B 

Di 

B 

L 

L 

L 

L 

Jii 

L 

B 

B 

L 

L 

L 

B 

L 

D 

D 

L 

B 

B 

B 

B 

B 

B 

B 

B 

L 

L 

L 

L 

L 

L 


a 

T 

D 

L 

L 

X 


L 

L 

m 



^0 

wm 

1^1 


L 

1^0 

H 

T 

H 

L 

D 

X 

L 

L 

B 

m 

KB 



KB 

KB 

KB 

B 



H 

T 

L 

H 

X 

L 

L 

L 

B 

B!B1 

KB 

on 


KB 

KB 

B 

02 

B 

H 

T 

L 

H 

X 

B 

L 

L 




KB 


m 

KB 

Q 

KB 

B 

1 Parallel read 

H 

T 

H 

H 

X 

X 

L 

L 

loyi 

B 


B 

B 

B 

B 

B 

o 

B 


D 

X 

L 

L 

X 

X 

L 

L 



KB 



KB 



KB 

BBl 

D 

L 

X 

X 

X 

X 

L 

L 

BBl 

on 



KB 


02 

2^2 

B 

1^2 

Output inhibit 

/DO/Qo~D 7 /Q 7 are put) 

1 in the high-impedance 
\ state / 

X 

a 

X 

D 

D 

X 

H 

L 

z 

B 

B 

B 

B 

z 

B 

B 

Oi 

1!R1 

X 

X 

X 

X 

X 

1 

X 

L 

H 

z 

z 

z 

z 

z 

z 

z 

z 

102 


X 

X 

D 

X 

D 

X 

B 

B 

z 

z 

z 

z 

z 

z 

z 

■ z 

^0 

1^0 


Note 1 Qn° : level of Q before the indicated steady-state input conditions were established 
X i Irrelevant 

I : transition from low to high (positive edge trigger) 

Dn : Do/Qo~D 7 /Q 7 were put in the high-impedance mode is held. 

Z : High-impedance state. Status of flip-flops before Do/Q 7 ~D 7 /Q 7 were put in the high-impedance mode is held. 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20-l-75"C , unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-l-7 

V 

Vi 

Input voltage 


-0.5~ -1-15 

V 

Vo 

Output voltage 

Do/Qo~D7/Q7 

Off-state 

-0.5~-f-5.5 

V 

Qb, Q? 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20- -f-75 

“C 

Tstg 

Storage temperature range 


-65- +150 

“C 


RECOMMENDED OPERATING CONDITIONS ( Ta = —20-1- 75°C , unless otherwise noted) 


Symbol 

Parameter 

Limits 


Min 



Vcc 

Supply voltage • 

4.75 

5 

5.25 


m 

High-level 
output current 

Do/Oo~D7/07 

VoHa2.4V 

0 


-2.6 


Ob, 0? 

VoHi2,7V 

0 


-400 


m 

Low-level 
output current 

I0o/0o~ 1^7/07 

VolS0.4V 

0 


12 

mA 

Vol^0.5V 

0 


24 

mA 

Ob, OV 

VoL^O.^V 

0 


4 

mA 

Vol^0.5V 

0 


8 

mA 
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M74LS323P 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTER 


ELECTRICAL CHARACTERISTICS (Ta = —20 —1-75 ”C, unless otherwise noted) 



Off-state high-level output current 

Do/Qo~D7/Q7 

Vcc=5.25V. V|= 2 V,Vo = 2.7V 


Off-state low-level output current 

Do/Qo~D7/Q7 

Vcc=5-25V. V|=2V, Vo = 0.4V 



-400 /^A 



IlL 


Low-level 
input current 






los 

Short-circuit 
output current 
(Note 1) 

Di)/Q0~D7/Q7 

Vcc=5.25V 

-30 


[ -130 

mA 

Q6, Qi 

> 

O 

II 

o 

> 




mA 

• cc 

1 Supply current 

1 Vcc= 5.25V (Note2) I 


33 

53 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Iqc is measured with inputs T and OC at 4.5V.. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits ’ 

Unit 

Min 

Typ 


f max 

Maximum clock frequency 

Ci_=15pF (Note 4) 

25 

28 

III^M 

MHz 


Low-to-high-level, high-to-iow-level output propagation 
time, from input T to outputs Qo, Q7 


20 

33 

ns 

tpHL 


20 

39 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input T to inputs/outputs Do/Qo~D7/Q7 

Cl = 45pF (Note 4) 


1 7 

25 

ns 

tpHL 


23 

39 

ns 


Output enable time to high-level 

Rl = 665£2. Cl=45pF (Note 4) 


12 

mm 

ns 


Output enable time to low-level 

Rl = 665£2, Cl=45pF (Note 4) 


15 


ns 

ilEGSHi 

Output disable time from high-level 

Rl = 665Q, Cl= 5 pF (Note4) 


12 

15 

ns 

■SSH 

Output disable time from low-level 

Rl=665Q, Cl= 5 pF (Note4) 


12 

15 

ns 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw(TH) 

Clock input T high pulse width 



13 


ns 

tw(TL) 

Clock input T low pulse wfdth 


30 

17 


ns 

tsU(M/C) 

Setup time M/C), M/(32 to T 


35 

18 


ns 

tsu(D) 

Setup time Dsr, Dsl. Do/Qo~(37/Q7 toT 


20 

10 

■ 


tsU(R) 

Setup time R to T 


30 

23 



th(M/C) 

Hold time M/Ci, M/Cj to T 


10 

-12 



th(D) 

Hold time Dsr, Dsl, Do/Qo~D7/Q7 to T 


0 

- 5 


ns 

th(R) 

Recovery time R to T 


0 

- 8 


ns 
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M74LS323P 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTER 


Note 4: Measurement circuit 




(1) The pulse generator (PG) has the following 
characteristics: 

PRR = IMHz, tr = 6ns, tf = 6ns, t^ = 500ns, 
Vp =3Vp.p, Zo = 50n. 

(2) All diodes are switching diodes (trr ^ 4ns) 

(3) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 

tsu {M/C),th (M/C) tsu (M/C).th (M/C) 

M/Ci. 

M/C2 

Dsrj^Dsl 

R 

T 

Q6 . Q? 

Note 5: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 





APPLICATION EXAMPLE 

The figure below shows the configuration of a 16-bit shift register using two M7,4LS323P devices. 
Similarly, an 8n-bit shift register can be configured with n ICs. 
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M74LS352P 

DUAL 4-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH STROBE (INVERTED) 


DESCRIPTION 

The M74LS352P is a semiconductor integrated circuit 
containing two 4-line to 1-line data selector/multiplexer cir¬ 
cuits. 

FEATURES 

• Inverted outputs provided 

• Strobe inputs provided independently for each circuit 

• Selection inputs common to both circuits 

• Low output impedance 

• Wide operating temperature range (Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This 1C has two data selector circuits which provide 1 -line 
selection of 4 input signals and two multiplexer circuits 
which convert the 4-bit parallel data into serial data 
with time-sharing. When 4-line signals are applied to the 
data inputs Do,Dx,D 2 and D 3 and 1 data is specified 
from among the data by selection inputs Sa and 
Sb, the input signal is output at Y. By applying 
4-bit parallel data to Do, Di, and D 3 , and con¬ 
necting a synchronous divide-by-4 counter output to Sa 
and Sb, the Do, Di, Dj and D 3 data appear in the order of 
Do, Dj, D 2 and D 3 synchronized with the clock pulse. Sa 
and Sb are common to both circuits while strobe inputs 1 G 
and 2G are independent. When 1 G and 2G are set high, 1Y 
and 2 Y are set high irrespective of the status of the input. 



FUNCTION TABLE (Note 1) 



Note 1 X ; Irrelevant 


BLOCK DIAGRAM 


OUTPUTS 


Vcc 
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M74LS352P 

DUAL 4-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH STROBE (INVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20 —1-75‘C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 

Vi 

Input voltage 


-0.5~ -P15 

V 

Vo 

Output voltage 

High-level state 

— 0.5~ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~ + 75 

”C 

Tstg 

Storage temperature range 


-65~ + 150 



RECOMMENDED OPERATING CONDITIONS (Ta = — 20—h , unless otherwise noted) 


Symbol 

Parameter 



Min 



Vcc 

Supply voltage 

4.75 

5 


V 

1 OH 

High-level output current 

Voh^2.7V 

0 




1 OL 

Low-level output current 

Vol^0.4V 

0 


4 


Vol^0.5V 

0 


8 



ELECTRICAL CHARACTERISTICS ( Ta = — 20-1- 75''C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

,v 

Vic 

Input clamp voltage 

Vcc=4.75V, Iic= —18mA 



- 1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, V| = 0.8V 

V|= 2 V, Ioh=-400;uA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

VcC=4.75V 

V| = 0.8V, V|= 2 V 

l0L= 4 mA 


0.25 

0.4 

V 

IOL= 8 mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc=5.25V, Vi = 2.7V 



20 

/uA 

Vcc= 5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, Vi = 0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc= 5.25V, Vo= 0 V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc= 5.25V (Note 3) 


6.2 

10 

mA 


♦ : All typical values are at Vcc=5V, Ta=25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
Note 3: Icc measured with all inputs at OV. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25'C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level, high-to-low-fevel output propagation 

time, from inputs Do *^03 to output 

Cl=15pF (Note 4) 


7 

20 

ns 

tpHL 


7 

26 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from inputs Sa. Sb to output Y 


9 

29 

ns 

tpHL 


14 

38 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input G to output Y 


8 

24 

ns 

_I 

I 

0. 


13 

32 

ns 


Note 4: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the 
following characteristics: 

PR R=1MHz, tr= 6 ns, tf= 6 ns, tw=5C)0ns, 
Vp = 3VpLp,Zo = 50^2. 

( 2 ) Cl includes probe and jig capacitance 
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M74LS353P 

DUAL 4-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74LS353P is a semiconductor integrated circuit 
containing two 4'line to 1-line data selector/multiplexer 
circuits and 3-state outputs. 

FEATURES 

• Inverted outputs provided 

• Output control inputs separate for each circuit 

• Selection inputs common to both circuits 

• 3-state outputs 

• Wide operating temperature range (Ta=-20~-H75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This 1C has two data selector circuits which provide 1 -line 
selection of 4 input signals two multiplexer circuits which 
convert the 4-bit parallel data into serial data by time¬ 
sharing. When 4-rme signals are applied to the data inputs 
Do, Di, Dj and D 3 , and 1 data is specified from among the 
data input by selection inputs Sa and Sb, the input signal 
is output at Y. By applying 4-bit parallel data to data inputs 
Do, Di, D 2 and D 3 and by connecting the output of a 
synchronous divide-by-four counter to and Sg, data Do, 
Di, Da and D 3 appear in the order of Do, Di, Da and D 3 , 
synchronized with the clock pulse. Sa and Sb are common 
to both circuits while output control inputs IOC and 20C 
are separate. When IOC and 20C are set high, 1 Y and 2 Y 
are put in the high-impedance state ("Z") irrespective of 
the status of the inputs. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT _ 

CONTROL 1 00- 
INPUT 

SELECTION - 
INPUT ® 



_ OUTPUT 
200 CONTROL 
INPUT 

■ Sa SELECTION 
INPUT 


2Y OUTPUT 


Outline 16P4 


FUNCTION TABLE (Note 1) 


Sb 

Sa 

Do 

Di 

Dz 

Ds 


X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

X 

X 

X 

L 

L 

L 

H 

X 

X 

X 

L 

L 

H 

X 

L 

X 

X 

L 

L 

H 

X 

H 

X 

X 

L 

H 

L 

X 

X 

L 

X 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

X 

X 

X 

H 

L 


Note 1 X • I rrelevant 

Z • High-Impedance state 
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IVI74LS353P 

DUAL 4.LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUT (INVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta = —20—hTSt, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ + 7 

V 

Vi 

Input voltage 


-0.5~ + 15 

V 

Vo 

Output voltage 

Off-state 

-0.5~ + 5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20~+75 

■c 

Tstg 

Storage temperature range 


-65~ + 150 

■c 



ELECTRICAL CHARACTERISTICS (Ta — — 20-(-75'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

[ Limits 1 

Unit 

Min 

Typ « 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc=4.75V. lic=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, V| = 0.8V 

V|= 2 V, lcH= -2.6mA 

D 

3.1 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

Vi = 0.8V. V|= 2 V 

lcL= 4 mA 


0.25 

0.4 

V 

ICL= 8 mA 


0.35 

0.5 

V 

loZH 

Off-state high-level output current 

Vcc=5.25V, V|= 2V. Vc=2.7V 



20 

aA 

lOZL 

Off-state low-level output current 

Vcc=5.25V. Vi= 2V, Vo=0.4V 



-20 

aA 

IlH 

High-level input current 

Vcc=5.25V. Vi = 2.7V 



20 

aA 

Vcc= 5.25V. V|=10V 




mA 

IlL 

Low-level input current 

Vcc=5.25V, V| = 0.4V 




mA 

ios 

Short-circuit output current (Note 2) 

Vcc=5.25V, Vc= 0 V 

-30 


-130 

mA 

'CCL 

Supply current, all inputs low 

Vcc= 5.25V (Note 3) 


7 

12 

mA 

Iccz 

Supply current, all outputs off 

Vcc=5.25V (Note 4) 


8.5 

14 

mA 


♦ : All typical values are at Vcc= 5 V, Ta = 25‘C 

Note 2: All measurements should be done quickly and not more than one output should 
be shorted at a time. 

Note 3: IccL is measured with all inputs at OV. 

Note 4: Iccz is measured with IOC and 20C at 4.5\/ and all other inputs at OV. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25‘C, unless otherwise noted ) 
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M74LS353P 

DUAL 4-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUT (INVERTED) 


Note 5: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 



y SW2 


Symbol 

SW1 

SW2 

tpZH 

Open 

Closed 

tPZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

tPHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following characteristics: 
PRR=1MHz, tr=6ns, tt=6ns, tw=500ns, Vp=3Vp.p, Zq = 50i2. 

(2) All diodes are switching diodes. 

(3) Cl includes probe and jig capacitance ■ 
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M74LS365AP 


HEX BUS DRIVER WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74LS365AP is a semiconductor integrated circuit 
containing 6 buffers with 3-state outputs and is provided 
with output control inputs OCi and OCj, which are 
common to six circuits. 

FEATURES 

• Provided with output control inputs common to 6 
circuits 

• High fan-out (Iql ~ 24mA, Iqh = —2.6mA) 

• High breakdown input voltage (Vi ^ 15V) 

• Wide operating temperature range (Tg = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT 

CONTROL 

INPUT 


OCi-> 


INPUT 1A -*• 


OUTPUT 1Y <- 
INPUT 2A 
OUTPUT 2Y *- 


INPUT 3A —► 
OUTPUT 3Y <- 


GND 



Vcc 

_ OUTPUT 

<— OC 2 CONTROL 
INPUT 

♦- 6A INPUT 
-♦ 6Y OUTPUT 
5A INPUT 
-» 5Y OUTPUT 
4A INPUT 
-► 4Y OUTPUT 


FUNCTIONAL DESCRIPTION 

When OCi and OC 2 are both low, high appears at the 
output Y if input A is high and low appears if A is low. 

When either OCi or OC 2 or both are high, Y is put in 
the high-impedance state irrespective of the status of A. For 
this reason, this device is most suitable for use as a bus line 
driver. 


Outline 16P4 


FUNCTION TABLE (Note 11 



dc7 

A 

Y 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

Z 


Note 1: X ! irrelevant 

Z : high-impedance 


CIRCUIT SCHEMATIC (EACH BUFFER) 
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MITSUBISHI LSTTU 

IVI74LS365AP 

HEX BUS DRIVER WITH 3-STATE OUTPUT 


ABSOLUTE MAXIMUM RATINGS (Ta 


Symbol 

Parameter 

Vcc 

Supply voltage 

Vi 

Input voltage 

Vo 

Output voltage 

Topr 

Operating free-aIr ambient temperature range 

Tstg 

Storage temperature range 


20 —I- 75"C, unless otherwise noted) 


Conditions 



RECOMMENDED OPERATING CONDITIONS (Ta = — 20 ~ + 75°C, unless otherwise noted ) 



Vcc Supply voltage 


lOH 


High-level output current 


Low-level output current 


Voh^2-4V 

Vol^0.4V 


VolS0;5V 


Max 


5.25 

V 


rnA 


mA 

24 

mA 



ELECTRICAL CHARACTERISTICS (Ta= — 20 —I- 75°C. unless otherwise noted) 





00 

1 Vcc = 5.25V, V|= 0.4V 

Low-level input current 

A 

Vcc = 5.25 V 

V|(CJr;) = 0.4V 

V|=0.4V 

V|(OC)= 2V 
V|=0.5V 

Short circuit output current (Note 2) 

Vcc=5.25V. Vo=0V 


Supply current 


* : All values are at Vcc = 5V, Ta = 25"C 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 

SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25"C. unless otherwise noted ) 
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MITSUBISHI LSTTLs 

M74LS366AP 


HEX BUS DRIVER WITH 3^STATE OUTPUT (INVERTED) 


DESCRtPTION 

The M74LS366AP is a semiconductor integrated circuit 
containing 6 buffers with 3-state outputs and is provided 
with output control inputs OCi and OC 2 , which are 
common to six circuits. 

FEATURES 

• Provided with output control inputs CQmmon to 6 
circuits 

• High fan-out (Iql “ 24mA, Iqh —2.6mA) 

• High breakdown input voltage (V| ^ 15V) 

• Wide operating temperature range (Ta = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When OCi and OC 2 are both low, low appears in the 
output Y if input A is high and high appears if A is low. 
When either OCi or OC 2 both are high, all outputs Y are 
put in the high-impedance state irrespective of the status of 
A. For this reason, this device is most suitable for use as a 
bus line driver. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT 

CONTROL . 
INPUT 

INPUT 1A ■ 
OUTPUT 1Y • 


OUTPUT 2Y 


OUTPUT 3Y 



OUTPUT 

CONTROL 

INPUT 


6Y OUTPUT 



Outline 16P4 


FUNCTION TABLE (Note 1) 



Note 1; X ! irrelevant 

Z : high-impedance 








MITSUBISHI LSTTLs 

IVI74LS366AP 


HEX BUS DRIVER WITH 3-STATE OUTPUT (INVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20"—(- 75“C, unless otherwise noted) 



Symbol 

Parameter 

Conditions 

Limits 


— 

Supply voltage 


-0.5~-l-7 


li^^H 

Input voltage 


-0.5~-t-15 

V 


Output voltage 

Off-state 

-0.5~-l-5.5 

V 


Operating free-air ambient temperature range 


-20-4-75 

“C 

HSU 

Storage temperature range 


-65-4-150 

"C 



RECOMMENDED OPERATING CONDITIONS (Ta= — 20-1- 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 



Max 

Vcc 

Supply voltage 


5 



lOH 

High-level output current 

Voh^2.4V 





lOL 

Low-level output current 

Vol^0.4V 

HD 




VolS0.5V 






ELECTRICAL CHARACTERISTICS (Ta= — 20-1- 75"C , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc=4-75V, 1(0= “18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc= 4.75V. V| = 0.8V, loH=-2.6mA 

2.4 

3.1 


V 

VoL 

Low-level output voltage. 

Vcc = 4.75V 

V|=0.8V, V|=ZV 

l0L= 12mA 


0.25 

0.4 

V 

Iol = 24 mA 


0.35 

0.5 

V 

loZH 

Off-state high-level output current 

Vcc=5.25V, V|(0C)=2V. Vo = 2.4V 



20 

aA 

loZL 

Off-state low-level output current 

Vcc=5.25V, V|(OC)=2V, Vo = 0.4V 



-20 

aA 

l|H 

High-level input current 

Vcc=5.25V, V|=2.7V 



20 

aA 

Vcc=5.25V. V|=10V 



0.1 

mA 

IlL 

Low-level input current 

OC 

Vcc=5.25V. V| = 0.4V 



-0.4 

mA 

A 

Vcc=5.25V 

V|(^)=0.4V 
Vi = 0.4V 



-0.4 

mA 

V|(^)= 2 V 

Vi =0.5V 



-20 

aA 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo=0V 

-40 


-225 

mA 

Icc 

Supply current 

Vcc=5.25V. V|=0V, V|(0C)=4.5V 


12 

21 

mA 


* ; All valuesareat Vgc = 5\/, Ta = 25°C 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (vcc = 5V, Ta = 25“C, unless otherwise noted ) 
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MITSUBISHI LSTTLs 

M74LS367AP 

HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


DESCRIPTION 

The M74LS367AP is a semiconductor integrated circuit 
constaining 6 buffers with 3-state output and is provided 
with output control inputs IOC and 20C, which are 
common to 4 circuits and 2 circuits, respectively. 

FEATURES 

• Provided with output control inputs common to 4 
circuits and 2 circuits. 

• High fan-out 

• High breakdown input voltage 

• Wide operating temperature range (Ta = -20 ~ -t-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

When OC is low, high appears in the output Y if input A is 
high, and low appears if A is low. When OC is high, Y is put 
in the high-impedance state irrespective of the status of A. 
For this reason, this device is most suitable for use as a bus 
line driver. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT _ 

CONTROL IOC 
INPUT 

INPUT 1Ai 
OUTPUT 1Yi 
INPUT lAj 
OUTPUT 1Y2 

INPUT IA 3 
OUTPUT IY 3 
GND 



VcG 

_ OUTPUT 

20 c CONTROL 
INPUT 

2 A3 input 
2 Y2 output 

2Ai INPUT 
2Yi OUTPUT 
IA 4 INPUT 
IY 4 OUTPUT 


Outline 16P4 


FUNCTION TABLE (Note 1) 



A 

Y 

L 

L 

L 

L 

H 

H 

H 

X 

Z 


Note 1: X : irrelevant 


Z : high-impedance 


CIRCUIT SCHEMATIC (EACH BUFFER) 
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M74LS367AP 

HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20~+75*C, unless otherwise noted) 


Symbol 

Parameter 

Vcc 

Supply voltage 

Vi 

Input voltage 

Vo 

Output voltage 

Topr 

Operating free-air ambient temperature range 

Tstg 

Storage temperature range 



RECOMMENDED OPERATING CONDITIONS (Ta = — 20~ + 75‘C, unless otherwise noted) 


Supply voltage 
High-level output current 

LoW-level output current 


ELECTRICAL CHARACTERISTICS (Ta = — Z0~-l- 75"C , unless otherwise noted) 





High-level input voltage 


Low-level input voltage 


Input Clamp voltage 

Vcc=4.75V, Iig= —18mA 

High-level output voltage 

Voc='».75V. V| = 0.8V 

V|=2V, loH=“'2.6mA 

Low-level output voltage 

1 Vcc = 4.75V 

V|=0.8V ' 

1 0 L= 12 mA 

1OL— 24 mA 

Off-state high-level output current 

Vcc=5.25V, V|(0C) = 

= 2V, Vo=2.4V 

Off-state low-level output current 

iVcc = 5.25V, V|(OC) = 

= 2V, Vo = 0.4V 


Vcg = 5.25V. V|=2.7V 

High-level input current 

Vgg = 5.25V, V|=10V 

OC 

Vgc = 5.25V, V|= 0.4V 

Low-level input current 

A 

1 

Vcc = 5.25V 

1 _ 

V|(O^) = 0.4V 
V|= 0.4V 

V|(OC)= 2V 
V|= 0.5V 

Short-circuit output current 

Vcc=5.25V, Vo=0V 

Supply current 

Vgg = 5.25V, Vi=0V, V|(^)=4.5V 



* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 

SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C, unless otherwise noted) 
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IVI74LS367AP 

HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


Note 3: Measurement circuit 

INPUT Vcc OUTPUT Vcc 



Symbol 

SWl 

SW2 

tpZH 

Open 

Closed 

tpZL 

Closed 

Open 

tpLZ 

Closed 

Closed 

t PHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zo = 50n 

(2) All diodes are switching diodes (trr^4ns) 

(3 ) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS368AP 

HEX BUS DRIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74LS368AP is a semiconductor integrated circuit 
containing 6 buffers with 3-state outputs and is provided 
with output control inputs IOC and 20C, which are 
common to 4 circuits and 2 circuits respectively. 

FEATURES 

• Provided with output control inputs common to 4 
circuits and 2 circuits 

• High fan-out (Iql ~ 24mA, Iqh “ —2.6mA) 

• High breakdown input voltage (V| ^ 15V) 

• Wide operating temperature range (Tg = —20~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT 

CONTROL ,100 -* 
INPUT 

INPUT 1Ai -* 

, OUTPUT 1Yi «_ 
INPUT lAz -► 
OUTPUT lYz «- 
INPUT IA 3 -► 
OUTPUT IY 3 
GND 



Vcc 

OUTPUT 

|151 «- 20 c CONTROL 
INPUT 

T3*- 2A2 INPUT 

2Y3 output 

2Ai INPUT 
^ 2Yi OUTPUT 
IA 4 INPUT 
^1Y« OUTPUT 


FUNCTIONAL DESCRIPTION 

When OC is low, low appears in the output Y if input A is 
high and high appears if A is low. When OC is high, Y is put 
in the high-impedance state irrespective of the status of A. 
For this reason, this device is most suitable for use as a bus 
line driver. 


Outline t6P4 


FUNCTION TABLE (Notei) 



A 

Y 


L 

H 


H 

L 

r H 

X 

Z 


Note 1: X : irrelevant 


Z : high-impedance 

CIRCUIT SCHEMATIC (EACH BUFFER) 



UNIT : £2 
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IVI74LS368AP 

HEX BUS DRIVER WITH 3-STATE OUTPUT (INVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta = ~20~ + 75°C , unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

V| 

Input voltage 


— 0.5 ~ -1- 15 

V 

Vo 

Output voltage 

Off-state 

-0.5~-l- 5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20~-l-75 

"C 

Tstg 

Storage temperature range 


-65~-l-150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta = —20 ~ + 75'C , unless otherwise noted) 



ELECTRICAL CHARACTERISTICS (Ta = — 20 —h 75”C , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc= 4.75V, l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc= 4.75V, V| = 0.8V, loH=-2.6mA 

2.4 

3.1 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V| = 0.8V. V| = 2V 

loL= 12mA 


0.25 

0.4 

V 

loL=24mA 


0.35 

0.5 

V 

loZH 

Off-state high-level output current 

Vcc=5.25V, V|(^)=2V, Vo = 2.4V 



20 

juA 

loZL 

Off-state low-level output current 

Vcc = 5.25V, V|(0C) = 2V, Vo = 0.4.V 



-20 

fj. A 

IlH 

High-level input current 

Vcc=5-25V. V|=2.7V 



20 

A 

Vcc=5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

OC 

Vcc=5.25V. V| = 0.4V 



-0.4 

mA 

A 

Vcc= 5.25V 

V|(^)=0.4V 
V| = 0.4V 



-0.4 

mA 

Vi(^)= 2 V 

V| = p.5V 



-20 

aA 

•os 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo = 0V 

-40 


-225 

mA 

Icc 

Supply current 

Vcc=5.25V, V|=0V. V|(^)=4.5V 


12 

21 

mA 


* ; All values are at Vcc= 5V, Ta = 25°C, unless otherwise noted 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C, unless otherwise noted) 
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IVI74LS368AP 

HEX BUS DRIVER WITH 3-STATE OUTPUT (INVERTED) 


Note 3: Measurement circuit 

INPUT Vcc OUTPUT Vcc 



Symbol 

SW1 

SW2 

t PZH 

Open 

Closed 

tpzL 

Closed 

Open 

tPLZ 

Closed 

Closed 

t PHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, t„ = 500ns, 

Vp = 3Vp.p,Zo = 5on: 

(2) All diodes are switching diodes (trr,^ 4ns) 

(3) Cl includes probe and j ig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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IVI74LS373P 

OCTAL D-TYPE TRANSPARENT LATCHS WITH 3-STATE OUTPUTS 


DESCRIPTION 

The M74LS373P is a semiconductor integrated circuit 
containing 8 D-type latch circuits with 3-state output and 
is provided with an output controlling input and an enable 
input common to all circuits. 

FEATURES 

• 3-state, high fan-out output 

• Since pnp transistor input is used in output control and 
enable inputs, the input load factor is small 

• The enable input has high noise margin (Hysterisis 
= 400mV typical) 

• Package density is high with 8 circuits in one package 

• Provided with output control and enable inputs which 
are common to all 8 circuits. 

• Wide operating temperature range (Tg = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

Since the 8 D-type latches use pnp transistor input for the 
output control input OC and enable input E, which are 
common to all 8 circuits, the input load factor is small. 
With a hysteretis of 400mV (typical) specially given to the 
input circuit E, noise margin is high. 

When E is high, the information from the data input D app¬ 
ears in the output Q. 

When the D signal changes, the signal that appears in Q also 
changes. When E changes from high to low, the status of D 


PIN CONFIGURATION (TOP VIEW) 

OUTPUT 

CONTROL 

INPUT 

OC -» |T 




2^ 

Vcc 







OUTPUT 

10 «-U 

— 

O 

o 

O 

00 

O 

— 


80 

OUTPUT 

DATA INPUTS 

ID -* [T 

— 

ID 

8D 

— 


8D 

DATA 

2D -♦ [T 

— 

2D 

7D 

— 


7D 

INPUTS 


20 *- E 

— 

20 

70 

— 


70 


OUTPUTS 

30 «- E 

— 

30 

60 

— 

15]^ 

60 

OUTPUTS 

DATA 

3D — U 

— 

3D 

6D 

— 


6D 

DATA 

INPUTS 

4D 

— 

4D 

5D 

— 

1]- 

5D 

INPUTS 

OUTPUT 

40 U 


40 


— 

in- 

50 

OUTPUT 






ij]- 

E 

ENABLE 








INPUT 


Outline 20P4 




immediately before the change is latched. While E is low, 
the status of Q does not change even if the D is changed. 
When OC is high, IQ — 8Q are all put in the high- 
impedance state irrespective of other input signals. Since all 
outputs have high fan-out, this device is suitable for use as a 
buffer register, I/O port, or bi-directional bus driver. For 
application, see M74LS374P. 


BLOCK DIAGRAM 


OUTPUTS 


IQ 


2Q 


30 


4Q 


50 


60 


70 


80 Vcc 



ID 


2D 


3D 


7D 


8D 


DATA INPUTS 
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M74LS373P 

OCTAL D-TYPE TRANSPARENT LATCHS WITH 3-STATE OUTPUTS 


FUNCTION TABLE (Note 1) 


OC 

E 

D 

Q 

L 

H 

H 

H 

L 

H ' 

L 

L 

L 

L 

X 

Q° 

H 

X 

X 

Z 


Note 1: Q*' : level of Q before the indicated steady-state input conditions were established 
Z : high-itnpedanoe 
X : irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 —h 75’C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 


- 0.5~ -1-15 

V 

Vo 

Output voltage 

Off-state 

-0.5~-l-7 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -t-75 

’C 

Tstg 

Storage temperature range 


-65--I-150 

°C 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —h 75"C , unless otherwise noted) 



Parameter 


Ql 




Vcc 

Suppiy voltage 

||||[^^ 

5 


mm 

lOH 

High-level output current 

Voh^2.4V 



QQI 

1^1 

lOL 

Low-level output current 

VolS0.4V 



12 , 


Vol^0.5V 

0 



mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20 —h 75“C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

V|L 

Low-level input voltaae 

E 




0.75 

V 

D, OC 




0.8 

V|C 

Input clamp voltage 

Vcc=4.75V. Iic= -18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75V. V| = 0.8V 

V,=2V, loH= -2.6mA 

2.4 

3.1 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V|=0.8V.V|=2V 

Iol= 12 mA 


0.25 

0.4 

V 

IOL=24mA 


0.35 

0.5 

V 

loZH 

Off-state high-level output current 

Vcc = 5.25V. V|=2V. Vo= 2.7V 



20 

uA 

loZL 

Off-state low-level output current 

Vcc= 5.25V. V|=2V, Vo = 0.4V 



-20 

aA 

IlH 

High-level input current 

Vcc = 5.25V. V|=2.7V 



20 

aA 

Vcc = 5.25V. V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V. V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo=0V 

-30 


-130 

mA 

Iccz 

Supply current, all outputs off 

Vcc = 5.25V (Note 3) 


24 


mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output ^ould be shorted at a time. 


3- lcG2 is measured with OC input at 4.5V. 
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M74LS373P 


OCTAL D-TYPE TRANSPARENT LATCHS WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25‘C, unless otherwise noted) 



Symbol 

Parameter 

tpLH 

Low-to-high-level, high-to-low-level output propagation 

■ tpHL 

time, from input 1D~8D to output 1Q~8Q 

tpLH 

Low-to-high-level, high-to-low-level output propagation 

tpHL 

time, from input E to output 1Q~8Q 

tpZH 

Output enable time to high-level 

tpZL 

Output enable time to low-level 

tpHZ 

Output disable time from high-level 

tpLZ 

Output disable time from low-level 



RL = 667a, Cl = 45pF (Note4) 


Rl = 667£2. Cl = 45pF (Note4) 


Rl = 667Q, Ci.= 5pF (Note 4) 


Rl = 667Q, Cl= 5pF (Note4), 


Note 4; Measurme Measurement circuit 


INPUT Vcc OUTPUT- VcC 




PG 




Symbol 

SW 1 

SW2 

SW 1 

tpzH 

Open 

Closed 


tpzL 

Closed 

Open 

5kfl 

tpLZ 

Closed 

Closed 

7 SW2 

tPHZ 

Closed 

Closed 


characteristics: 

PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns, 
Vp = 3Vp,p,Zo = 50I2 

(2) All diodes are switching diodes (trr ^ 4ns) 

(3) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (vcc = 5V, Ta = 25"C unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Min 

Limits 

Typ 

Max 

Unit 

tw (EH) 

Enable input E high pulse width 


15 

11 


ns 

tw (EL) 

Enable input E low pulse width 


15 

10 


ns 

tsu 

Setup time 1D~8D to E 


5 

-2 


ns 

th 

Hold time 1D~8D to E 



7 


ns 
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MITSUBISHI LSTTLs 

IVI74LS374P 


OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP FLOPS 

WITH S^STATE OUTPUTS 


DESCRIPTION 

The M74LS374P is a semiconductor integrated circuit 
containing 8 D-type positive edge-triggered flipflop circuits 
with 3-state output, and is provided with an output control 
input and a clock input, which are common to all the 
circuits. 

FEATURES 

• Positive edge triggering 

• 3-state, high fan-out output 

• The use of pnp transistor input for the output control 
and clock inputs has made the input load factor small 

• The clock input has high noise margin. 

{Hysterisis = 400mV typical) 

• Package density is high with 8 circuits in one package 

• Provided with output control and clock inputs which 
are common to all 8 circuits. 

• Wide operating temperature range (Ta = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

Since the 8 D-type ege-triggered flip-flop circuits use a pnp 
transistor input for the output control input OC and 
clock input T, which are common to all 8 circuits, the input 
load factor is small. With a hysterisis of 400mV (typical) 
specially given to the input circuit T, noise margin is high. 


PIN CONFIGURATION (TOP VIEW) 

OUTPUT 

CONTROL 

INPUT 

OC -► |T 




1^ Vcc 







OUTPUT 

10 ^[T 


o 

o 

o 

00 

O 

— 

7^ — 80 

OUTPUT 

DATA 

pD-[I 

— 

ID 

8D 

— 

^ 8D 

DATA 

INPUTS 

Ud-e 

— 

2D 

7D 

— 

i7l*-7D 

INPUTS 


20*- H 

— 

20 

70 

— 

16] - 70 


OUTPUTS 

30 *- U 

— 

30 

60 

— 

1^ — 60 

OUTPUTS 

DATA 

INPUTS 

30-17 

4D — [T 

— 

3D 

6D 

— 

•<- 6D 

jD «- 5D , 

DATA 

INPUTS 

— 

4D 

5D 

— 


OUTPUT 

40 *-jT 

— 

40 

50 

T 

— 

I2] — 50 

OUTPUT 




1 



CLOCK INPUT 








Outline 20P4 



When T changes from low to high,.the information of data 
input D immediately before the change appears in the 
output Q in accordance with the function table. 

When OC is high, IQ —8Q are all put into the high- 
inpedance state, irrespective of other input signals. Since all 
outputs have high fan-out, this device is suitable for use as a 
buffer register, I/O port, or bi-directional bus driver. 


BLOCK DIAGRAM 
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MITSUBISHI LSTTLs 

M74LS374P 


OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP FLOPS 

WITH 3-STATE OUTPUTS 


FUNCTION TABLE (Notei) 



T 

D 

Q 

L 

T 

H 

H 

L 

T 

L 

L 

L 

L 

X 

qO 

H 

X 

X 

Z 


Note 1:1: transition from low to high level 

Q*' : level of Q before the indicated steady-state input conditions were established 
Z : high-impedance 
X : irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta=—20—l-75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5-- -f-7 

V 

Vi 

Input voltage 


-0.5~ +15 

V 

Vo 

Output voltage 

Off-state 

- 0.5 ~ + 7 

V 

Topr 

Operating free-air ambient temperature range 


-20~ +75 

"C 

Tstg 

Storage temperature range 


-6S~ + 150 

°C 


RECOMMENDED OPERATING CONDITIONS (Ta = —20—|-75°C , unless otherwise noted) 



Parameter 

Limits 

Unit 





Supply voltage 


5 


V 


High-level output current 

VohS2.4V 

IIIIIIQI 



mA 

lOL 

Low-level output current 

VolS0.4V 



12 


VolS0.5V 

0 


24 



ELECTRICAL CHARACTERISTICS (Ta = —20—h75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits - 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V. .lic=-18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V. V| = 0.8V 

V,=2V. loH = -2.6mA 

2.4 

3.1 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V| = 0.8V,V| = 2V 

l0L=12mA 


0.25 

0.4 

V 

IOL=24mA 


0.35 

0.5 

V 

loZH 

Off-state high-level output current 

Vcc= 5.25V, Vi=2V. Vo = 2.7V 



20 

aA 

loZL 

Off-state low-level output current 

Vcc= 5.25V, V|=2V, Vo = 0.4V 



-20 

aA 

IlH 

High-level input current 

Vcc = 5.25V, V|=2.7V 



20 

aA 

Vcc = 5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V. V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V. Vo = 0V 

-30 


-130 

mA 

Iccz 

Supply current, all outputs off 

Vcc = 5.25V (Note3) 


27 

45 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 


3: Iccz is measured with OC input at 4.5V. 
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MITSUBISHI LSTTLs 

M74LS374P 


OCTAL POSITIVE EDGE-TRIOGERED D-TYPE FLIP FLOPS 

WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25“C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl = 45pF (Note 4) 

35 



■2091 


Low-to-high-level, high-to-low-level output propagation 
time, from input T to output 1Q~8Q 



28 

ns 



13 

28 

ns 

mssam 

Output enable time to high-level 

Rl. = 667Q, Gl=45pF (Note4) 


14 

28 

ns 

■EBi 

Output enable time to low-level 

Rl = 667Q, Cl = 45pF (Note4) 


14 

28 

ns 

tpHZ 

Output disable time from high-level 

Rl=667£2, Cl= 5pF (Note4) 


16 

20 

ns 

tPLZ 

Output disable time from low-level 

Rl=667£2. Cl= 5pF(Note4) 


8 

25 

ns 


Note 4: Measurement circuit 


(1) The pulse generator (PG) has the following 
characteristics: 

PRR = 1 MHz, tr = 6ns, tf = 6ns, tw = 500ns, 
Vp = 3Vp.p, Zo = 50fi 

(2) All diodes are switching diodes (trr ^ 4ns) 

(3) Cl includes probe and jig capacitance. 


INPUT Vcc OUTPUT VcC 



Symbol 

SW1 

SW2 

tpzH 

Open 

Closed 

tpZL 

Closed 

Open 

tpLZ 

Closed 

Closed 

t PHZ 

Closed 

Closed 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25”C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 



tw(TH) 

Clock input T high pulse width 


15 

5 


ns 

tw(TL) 

Ciock input T low pulse width 


18 

15 


ns 

tsU(D) 

Setup time 1D ~ 8D to T 


20 

6 


ns 

th(D) 

Hold time ID-- 8D to T 


4 

1 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 




Note 5: The shaded areas indicate when the input is permitted to change for 
predictable output performance. 
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MITSUBISHI LSTTLs 


M74LS374P 


OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP FLOPS 

WITH 3-STATE OUTPUTS 














MITSUBISHI LSTTLs 

M74LS375P 

4-BIT BISTABLE LATCH 


DESCRIPTION 

The M74LS375P is a semiconductor integrated circuit 
containing 4 bistable latch circuits and is provided with 
outputs Q and Q. 

FEATURES 

• Enable inputs common to two circuits each 

• Q and Q outputs 

• pin 8 GND, pin 16 Vcc 

• Wide operating temperature range (Tg = —20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device contains 4 D-type latch circuits and is provided 
with enable inputs E common to 2 circuits each. When E is 
high, the information from the data input D appears in the 
outputs Q and Q. When the D signal changes, the signal that 
appears in outputs Q and ^ also changes. When E changes 
from high to low, the status of D immediately before the 
change is latched. While E is low, the status of Q and Q 
does not change even if D is changed. 

This 1C has the same functions and electrical charac¬ 
teristics as M74LS75P and differs only in its pin con¬ 
figuration. 


FUNCTION TABLE (Notei) 


E 

D 

0 

0 

H 

H 

H 

L 

H 

L 

L 

H 

L 

X 

00 

^0 


Note 1 Q°, : Level of Q and Q before the indicated steady-state input conditions 

were established. 

X : Irrelevant 


PIN CONFIGURATION (TOP VIEW) 


DATA INPUT ID —► (T 
10 *^[1 


OUTPUTS 




10 ^[ 3 } 


ENABLE 1.2E —► IT} 
INPUT 1—1 


OUTPUTS 


E 

E 


DATA INPUT 2D —► |T 
GND [T 




is] Vcc 

^ 4D DATA INPUT 

23—40 
13 ] — 40 
12 ] — 3-4E 
Ti] — 30 1 

23 — 30 J 

T] «— 3D DATA INPUT 


}OUTPUTS 


ENABLE 

INPUT 


• OUTPUTS 


Outline 16P4 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20 —I-75X1, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ +7 

V 

V| 

Input voltage 


-0.5- + 15 


Vo 

Output voltage 

High-level state 

— 0.5 — V cc 


Topr 

Operating free-aIr ambient temperature range 


-20- +75 


Tstg 

Storage temperature range 


-65- + 150 

x 
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MITSUBISHI LSTTLs 

M74LS375P 

4-BIT BISTABLE LATCH 


RECOMMENDED OPERATING CONDITIONS ( Ta = —20-1- 75^;, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

1 OH 

High-level output current 

VohS2.7V 

0 




1 OL 


Vol^0.4V 

0 


4 



0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20—I-75X1, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 





V 

V|C 

Input clamp voltage 

Vcc=4.75V. l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V. Vi =0.8V 

Vi=2V. Ioh=-400a(A 

B 


B 


VoL 

Low-level output voltage 

Vcc=4.75V 

loL=4mA 



0.4 

V 

Vi =0.8V. V| =2V 

IOL=8mA 


0.35 


V 



D 

Vcc= 5.25V 




20 

aA 

IlH 

High-level input current 

E 

Vi =2.7V 




80 

D 

Vcc= 5.25V 




0.1 

mA 



E 

Vi = 10V 




0.4 


Low-level input current 

D 





-0.4 


l|L 

E 





-1.6 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V, Vo= 0 V 




mA 

Icc 

Supply current 

Vcc= 5.25V (Note 3) 



12 

mA 


♦ ; All typical values are at Vcc= 5V, Ta = 25't: 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Ice is measured with all inputs at OV. 


SWITCHING CHARACTERISTICS (Vec — 5V, Ta — 25*C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tPLH 

Low-to-high-level. high-to-low-level output propagation 

time, from input D to output Q - 

Cl=15pF (Note 4) 


12 

27 

ns 

tpHL 


8 

17 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input D to output Q 




ns 





ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input E to output Q 


13 

27 

ns 

tpHL 


12 


ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input E to output Q 


12 

30 

ns 

tPHL 


6 

15 

ns 


Note 4: Measurement circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics; 

PRR = IMHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 5012, 

(2) Cl includes probe and jig capacitance. 
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M74LS375P 


4 .BIT BISTABLE LATCH 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25'C, unless otherwise noted) 
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MITSUBISHI LSTTLs 

M74LS377P 

OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP FLOP WITH ENABLE 


DESCRIPTION 

The M74LS377P is a semiconductor integrated circuit 
containing 8 D-type positive edge-triggered flip-flop circuits 
with common clock input and enable input. 

FEATURES 

• Positive edge-triggering 

• High mounting density with 8 circuits contained 

• Enable and clock inputs common to all 8 circuits 

• Wide operating temperature range (Ta = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device contains 8 edge-triggered D-type flip-flop 
circuits and it is provided with clock input T and enable 
input E common to all 8 circuits. When T changes in each 
flip-flop from low to high, the data input signal D 
immediately before the change appears in output Q. 

When E is set high, the output status does not change 
irrespective of the status of the other input signals. 
Malfunctioning does not result even if E is set from high to 
low or from low to high. 


PIN CONFIGURATION (TOP VIEW) 

ENABLE 




2^ 

Vcc 


INPUT 



J, 


OUTPUT 

10 


— 

10 

o 

00 

UJ 

— 


80 

OUTPUT 

DATA 

[1D 


— 

ID 

8D 

— 


8D 

DATA 

INPUTS 

I 2D 


— 

2D 

7D 

— 


7D 

INPUTS 


I 20 


— 

20 

70 

— 


70 


OUTPUTS 

I 3Q 


— 

30 

60 

— 


60 

OUTPUTS 

DATA 

I 3D 

-E 

— 

3D 

6D 

— 


6D 

DATA 

INPUTS 

I 4D 

-E 

— 

4D 

5D 

— 


5D 

INPUTS 

OUTPUT 

40 

-E 

— 

40 

50 

T 

— 


50 

OUTPUTS 


GND 

[To 


1 


T 

CLOCK 





INPUT 



Outline 20P4 





BLOCK DIAGRAM 
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MITSUBISHI LSTTLs 


IVI74LS377P 

OCTAL POSITIVE EDGE-TRIOGEPED D-TYPE FLIP FLOP WITH ENABLE 


FUNCTION TABLE (Hotel) 


E 

T 

. D 

Q 

H 

X 

X 

Q° 

L 

T 

H 

H 

L 

T 

L 

L 

X 

L 

X 

qO 


Note 1 T ( Transition form low to high (positive edge trigger) 

qO : Level of Q before the indicated steady-state input conditions were established. 
X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS ( Ta = — 20 —I- 75'C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


-0.5~-f-7 

V 


Input voltage 


-0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

-0.5~Vcc 

V 


Operating free-air ambient temperature range 


-20~ + lS 

°c 


Storage temperature range 


-65~-M50 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta= — 20 —l-75°C , unless otherwise noted) 


Symbol 

Parameter 

Limits 

n 

Min 



Vcc 

Supply voltage 

4.75 



mm 

lOH 

High-level output current 

Voh^2.7V 




A A 

lOL 

Low-level output current 

Vol^0.4V 



4 

mA 

VolSO.BV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20 —I- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 


Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc=4.75V, 1 (c= - 18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V. V| = 0.8V 

V|=2V, Ioh=-400juA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V|=0.8V,V|=2V 

loL=4mA 


0.25 

0.4 

V 

IOL = 8mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc=5.25V. V|=2.7V 



20 

aA 

Vcc=5.25V, V|=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V, V|=0.4V 



^0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V. Vo = 0V 

-20 


-100 

mA 

Ice 

Supply current 

Vcc = 5-25V (Note 3) 


17 

28 

mA 


* : All typical valuesareat Vcc = 5V, Ta = 25°C 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 
Note 3: Supply current is measured after 1D ~ 8D are set to OV and T has been changed from OV to 4.5V. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta=25°C. unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 



Maximum clock frequency 

Cl=15pF (Note4) 

30 

40 



tpLH 

Low-to-high-level, high-to-.low-level output propagation 
time, from T to 1 Q~8Q 


11 

27 

ns 

IPHL 


11 

27 

ns 
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MITSUBISHI LSTTLs 


M74LS377P 

OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP FLOP WITH ENABLE 


Note 4: Measurement circuit 

INPUT 


Vcc OUTPUT 




OUT 

PG 




i 

1 

_1 


50 Q 


Cu 


w ifr 


(1) The pulse generator (PG) has the following 
characteristics: 

PRR = 1MHz, tr = 6ns, tf = 6ns, t^ = 500ns. 

Vp = 3vp.p, Zq = son. 

(2) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc = 5V, Ta = 25°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ 

Max 

tw(TL) 

Clock input Tlow pulse width 


20 

8 


ns 

tsU(D) 

Setup time 1D~8DtoT 


20 

6 


ns 

tsU(EH) 

Setup time high Eto T 


10 

0 


ns 

tsu(EL) 

Setup time low E to T 


25 

9 


ns 

th(D) 

Hold time 1 D~8D toT 


5 

- 5 


ns 

th (EH) 

Hold time high E to T 


5 

- 5 


ns 

th (EL) 

Hold time low E to T 


5 

1 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 


^ “\ ? 

1 Iw(TL) 

i 








H 






\ 

' v_ 



/////( 


tsU(EH) 

U-» 

th(^H) ti 


gL 


th(EL) 


Note 5: The shaded areas indicate when the input is permitted to change for 
predictable output performance. 
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MITSUBISHI LSTTLs 

M74LS386P 

QUADRUPLE 2-INPUT EXCLUSIVE OR CATE 


DESCRIPTION 

The M74LS386P is a semiconductor circuit containing four 
integral circuits configured into dual input exclusive OR 
gates. 

FEATURES 

• Capable of withstanding high input voltages (V| ^ 15V) 

• Low power dissapation (Pd = 30.5mW typical) 

• High operating speed (tp^ = 10ns typical) 

• Low output impedance 

• Wide operating temperature range (Tg = _20 ~ +75°C) 

application 

General purpose, for use in industrial and consumer 
equipment 

FUNCTIONAL DESCRIPTION 

The use of Shottky TTL technology has enabled the 
achievement of high input voltages, high speed, low power 
dissipation, and high fatvout. 

When both inputs A and B either low or high, output Y 
is low, and when A and B are high and low or low and high 
respectively, Y is high. 


FUNCTION TABLE 


A 

B 

Y 

L 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

L 



ABSOLUTE MAXIMUM RATINGS (Ta = -2o~+75”c. unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 

V| 

Input voltage 


-0.5~ + 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~Vce 

V 

T opr 

Operating free-air ambient temperature range 


-20—+75 

"C 

Tstg 

Storage temperature range 


-65—+ 150 

’C 
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MITSUBISHI LSTTL9 

IVI74LS386P 


QUADRUPLE 2-INPUT EXCLUSIVE OR GATE 


RECOMMENDED OPERATING CONDITIONS (Ta = -20~ + 75c, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

Voh^2.7V 

0 


-400 

aA 

lOL 

Low-level output current 

Vol^0-4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = ~20~+75”C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V|H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc= 4.75V, lic=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=^.75V, V|=0.8V 

V|=2V, Iqh” — 400>^/A 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc=4-75V 

Vi=0.8V, V(=2V 

IOL=4mA 


0.25 

0.4 

V ■ 

loL=8mA 


0.35 

0.5 

V 

hn 

High-level input current 

Vcc = 5.25V, V,=2.7V 



40 

aA 

Vcc=5,25V, V|=10V 



0.2 

mA 

l|L 

Low-level input current 

Vcc=B.25V, V|=0.4V 



-0.8 

mA 

los 

Short-circuit output current (Note 1) 

Vcc=5.25V, Vo=0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc= 5.25V (Note 2) 


6.1 

10 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 1. All measurements should be done quickly, and not more than one output should be shorted at a time. 


2. Iqc is measured with all inputs grounded. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta=25“C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

t PLH 

Low-to-high-level, high-to-low-level output 

C L— 15pF , Other inputs low (Note 3)' 


8 

23 

ns 

tpHL 

propagation time 


12 

17 

ns 

I 

_l 

Q. 

Low-to-high-level, high-to-low-level output 

Cii=15pF, Other inputs high (Note 3) 


8 

30 

ns ' 

t PHL 

propagation time 


10 

22 

ns 


Note 3. Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 

INPUT Vcc OUTPUT 




(1) The pulse generator (PG) has the following 
characteristics: PRR = 1 MHz, tr = 6ns, tf = 6ns, 
tw = 500ns, Vp = 3Vp-p, Zq = 50n. 

(2) Cl includes probe and jig capacitance. 
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MITSUBISHI LSTTLs 

M74LS390P 

DUAL DECADE COUNTER 


DESCRIPTION 

The M74LS390P is a semiconductor integrated circuit 
containing two asynchronous decade counters with direct 
reset inputs 

FEATURES 

• High mounting density with 2 circuits equivalent to 
LSgO and LS290 

• Direct reset inputs independent for both circuits 

• Usable independently as binary and divide-by-5 counters 

• High-speed counting (fmax= 80MHz typical) 

• Wide operating temperature range (Ta= —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

This device is composed of independent binary and 
divide-by-5 counters. Clock input Ti and output Qa are 
employed for use as a binary counter while clock input Tj 
and outputs Qb, Qc and Qp are employed for use as a 
divide-by-5 counter. When employed as a decade counter, 
the pure binary code output appears in the Q/^, Qb, Qc 
and Qp outputs by connecting Q^ and T 2 and making Ti 
the input. Counting is performed when Ti and T 2 change 
from high to low. 

The binary and divide-by-5 counters can be reset 
simultaneously by setting direct reset input Rd high. For 
use as a counter, Rd is set low. 


PIN CONFIGURATION (TOP VIEW) 



1Ti-<>|T 




iH Vcc 


CLOCK INPUT 

— 





DIRECT 

IRd-E 


Ti 



2Tf 


RESET 

INPUT 


Rd 


Ti 

Rd 

— 

CLOCK INPUT 

OUTPUT 

IOa-H 

- 

Qa 


- 

^*-2Rd 

DIRECT 

RESET 

INPUT 

CLOCK INPUT 

iT?-[T 

-c 

Tz 


Qa 

— 

H]— 2Qa 

OUTPUT 


'10b^[T 

- 

Ob 


Tz 


i^«-2TF 

CLOCK INPUT 

OUTPUTS ■■ 

lQc*~|T 

- 

Qc 


Ob 

- 

ii]-*2QB 



jod— [T 

- 

Od 


Qc 

- 

[^-•■2Qc 

• OUTPUTS . 


GND |T 



Od 

- 

Q 

O' 

t 



Outline 16P4 


BLOCK DIAGRAM 


OUTPUTS 


Qa Ob Qc Od 
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M74LS390P 


DUAL DECADE COUNTER 


FUNCTION TABLE (Noteii 


Note 1 i ; Transition from high to low (negative trigger) 
X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta=—20-l-75”C , unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 

Inputs Ti, T 2 

-0.5~ -h 5.5 

V 

Input Rq 

-0.5~ -1-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5— Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~-l-75 

•c 

Tstg 

Storage temperature range 


-65--(-150 

“C 


RECOMMENDED OPERATING CONDITIONS (Ta=—20-l-75°C , unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

Iqh 

High-level output current 

Voh^2.7V 

0 


-400 

aA 

lOL 

Low-level output current 

VoLi0.4V 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 


T 

Rd 

Oa 

Qb 

Oc 

Od 

X 

H 

L 

L 

L 

L 

i 

L 

Count 1 


Count number 

Qa 

Qb 

Qc 

Qd I 

0 

L 

L 

L 


1 

H 

L 

L 


2 

L 

. H 

L 

L 

3 

H 

H 

L 

L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 


Valid when Q^and T 2 are connected and Ti is made the input 


ELECTRICAL CHARACTERISTICS (Ta = — 20 -h 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V|H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

v 

V|C 

Input clamp voltage 

Vqo —4.75\/, lic = ~18mA 



-1 .5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, V| = 0.8V 

V| = 2V. Ioh=-400aA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V| = 0.8V. V| = 2V 

IOL = 4mA(Note 2) 


0.25 

0 .4 

V 

loL =8mA(Note 2) 


0.35 

0.5 

V 

l|H 

High-level input current 

Rd 

Vcc = 5.25V. V| = 2.7V 



20 

aA 




100 

T 2 



200 

Rd 

Vcc = 5.25V. V|=10V 



0.1 

mA 

tT 

Vcc = 5.25V. V|= 5.5V 



0.2 

Ti 



0.4 

IlL 

Low-level input current 

Rd 

Vcc = 5.25V, V(=0.4V 



-0.4 

mA 

t7 



-1.6 




-2.4 

los 

Short-circuit output current (Note 3) 

Vcc = 5.25V. Vo=0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note 4) 


15 

26 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: Output Qa should be tested with input T 2 connected to output Qa- 

Note 3: All measurements should be done quickly not more than one output should be shorted at a time. 
Note 4: Icc is measured with Ti andT 2 at OV after Rp has been set from 4.5V to OV. 


MITSUBISHI 

ELECTRIC 


2-369 































MITSUBISHI LSTTLs 

IVI74LS390P 

DUAL DECADE COUNTER 



SWITCHING CHARACTERISTICScvcc 


■ 25”C, unless otherwise noted ) 


Note 5: Measurement circuit 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, Tr = 6ns, tf = 6ns, t„ = 500ns, 

Vp = 3Vp.p, Zo = 50n 

(2) Ci^ includes probe and jig capacitance 


TIMING REQUIREMENTS (Vcc = 5V , Ta = 25“C , unless otherwise noted) . 
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M74LS393P 

DUAL 4-BIT BINARY COUNTERS 


DESCRIPTION 

The M74LS393P is a semiconductor integrated circuit 
containing two 4-bit binary (hexadecimal) asynchronous 
counter circuits with direct reset inputs 

FEATURES 

• High package density with 2 circuits equivalent to LS93 
orLS293 

• 2 discrete direct reset inputs 

• High-speed counting (fmax^^ 75MHz typical) 

• Wide operating temperature range (Ta = -20 ~ -i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


CLOCK 

INPUT 

DIRECT 

RESET 

INPUT 


IT -» 
1 Rd 


IQa — 


OUTPUTS < 


1Qb«- 


IQc *- 


IQd^ 

GND 



Vcc 


— 2T 
2Rd 


CLOCK 

INPUT 

DIRECT 

RESET 

INPUT 


— 2Qa 
2Qb 

— 2Qc 


>■ OUTPUTS 


20d 


FUNCTIONAL DESCRIPTION 

When a count pulse is fed to the clock input T , pure 
binary code appear in at outputs Q^, Qb, Qc» and Qp. 
Counting is performed when T changes from high to low. 
Reset is affected by making the direct reset input Rp high. 
For use as a counter, hold Rp low. 


Outline 14P4 


BLOCK DIAGRAM (EACH BLOCK) 


OUTPUTS 


Qa Qb Qc Qd 
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IVI74LS393P 


DUAL 4-BIT BINARY COUNTERS 


FUNCTION TABLE (Note 1) 



Storage temperature range 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —1-75°C, unless otherwise noted) 



Parameter 

Limits 

Unit 

Min 


Max 


Supply voltage 

mmm 

5 


mm\ 

IQyil 

High-level output current 

Voh^2.7V 





■ 

Low-level output current 

Vol^0-4V 



4 


VoL^O.SV 



8 

^^9 


ELECTRICAL CHARACTERISTICS (Ta = — 20 —i- 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 Limits ] 

Unit 

Min 

Typjit 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 


Input clamp voltage 

Vcc=4.75V, l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, V|=0.8V 

V|=2V, Ioh=-4Q0juA 

B 

B 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V|=0.8V. V|=2V 

IOL=4mA 


0.25 

0.4 

V 

IOL=8mA 


0.35 

0.5 

V 

l|H 

High-level input current 

Rd 

Vcc=5.25V, V|=2.7V 



20 

//A 

T 



100 

Rd 

Vco=5.25V. V|=10V 



0.1 

m A 

T 

Vcc=5.25V, V|= 5.5V 



0.2 

mA 

l|L 

Low-level input current 

Rd 

Vcc = 5.25V. yi=0.4V 



-0.4 

mA 

T 



-1.6 

los 

Short-circuit output current (Note 2) 

V cc=5.25V, Vo=0V 

-20 


-100 

mA 

loo 

Supply current 

Vcc=5.25V (NoteSl 


15 

26 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
3: I cc is measured with T input grounded and a momentary 4.5V, then grounded, applied R q input. 
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M74LS393P 

DUAL 4-BIT BINARY COUNTERS 


SWITCHING CHARACTERISTICS (Vcc = 5V , Ta = 25“C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl=15pF (Note4) 

25 

75 


MHz 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input T to output 


8 

20 

ns 

tpHL 


8 

20 

ns 

tpLH 

Low-tO‘high-level, high-to-low-level output propagation 
time, from input T to output Qp 


36 

60 

ns 

tpHL 


36 

60 

ns 

tPHL 

High-to-low-level output propagation time, 
from input Rp to output Qa. Qb. Qo. Qd 


11 

39 

ns 


Note 4: Measurement circuit 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 50^2 

(2 ) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc = 5V , Ta = 25”C, uniess otherwise noted) 
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M74LS395AP 

4-BIT CASCADABLE SHIFT REGISTER WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74LS395AP is a semiconductor integrated circuit 
containing a 3-state output 4-bit serial/parallel input-serial/ 
parallel output shift register function. 

FEATURES 

• Synchronous serial/parallel input-serial/parallel output 

• Right shift function 

• Left shift function available with external connection 

• Mode control input prpvided 

• Output control input provided 

• Qo~Q 3 usable in AND-Tie connection 
(3-state output provided) 

• Bit number can be expanded 

• Wide operating temperature range (Ta- —20~+75°C) 

• High fan-out (Iql = 24mA, Iqh = -2.6mA) 

APPLICATION 

General purpose, for use in industriai and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


DIRECT RESET — _ PTI 
INPUT Rd UJ 


SERIAL DATA 


PARALLEL, 
DATA INPUTS 


MODE 

CONTROL M/C —► [J. 
INPUT 

GND rT 


|ii] Vcc 


iS^UT 

' Do — (J— Do Qi —<3i 

.lelI O2—iU-^Qa 

D2 _[|;_d2 Q 3 _iD — Q3 
D3 Q3' —ij]-^ ^3' 


CASCADE 

OUTPUT 


M/C T>—10]*- T CLOCK INPUT 

PC _ OUTPUT 

^ ---"g] *- OC CONTROL 

_ INPUT 


Outline 16P4 


FUNCTIONAL DESCRIPTION 

This device can be used as a serial input-series/parallel 
output and parallel input-serial/parallel output shift register 
with the mode control input M/C signal. When M/C is kept 
in low, the serial data are applied to the serial data in^t Ds 
and the clock pulse is applied to the clock input T, the 
serial data are shifted sequentially to outputs Qo^Qg and 
Q 3 ' in synchronization with the clock pulse. When M/C is 
kept in high, the parallel data are applied to parallel data 
inputs Do~D 3 and the 1-bit clock pulse is applied to the T, 
signals Do~D 3 appear in outputs Qo~Q 3 and Q 3 '. When T 
changes from high to low, the right shift or parallel data 
read operation is performed. When M/Cis kept in high, Q 3 is 


connected to D 2 , Qj to Dj and Qi to Do, the serial data 
are applied to D 3 , and the clock pulse is applied to T, the 
left shift operation is performed. When a high-level state is 
applied to output controi input OC, Qo~Q 3 are put in a 
high-impedance state and AND-Tie connection is made 
possible. There will be no effect on the shift and parallel 
data reading operations even when OC is changed. Cascade 
output Q 3 ' is used for bit number expansion. Even if OC is 
changed in this state, there is no effect on the shifting and 
parallel data reading. By setting direct reset input R^ and 
OC low, Qo^Qs' are reset low irrespective of the status of 
the other input signals. 
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IVI74LS395AP 


4 .BIT CASCADABLE SHIFT REGISTER WITH 3-STATE OUTPUT 


FUNCTION TABLE (Nqte 1) 



Note 1. i ■ Transition from high to low (negative edge trigger) 

Q° : Level of Q before the indicated steady-state input conditions were established 


X : Irrelevant 

Output impedance state is high when OC is high. 



ABSOLUTE MAXIMUM RATINGS (Ta = — 20"—h75'C, unless otherwise noted) 


Parameter Conditions 

Supply voltage 
Input voltage 

Qo~Q 3 Off-state 

Output voltage- 

Q3' High-level output 

Operating free-air ambient temperature range 

Storage temperature range 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20-1- ySTS , unless otherwise noted) 





ELECTRICAL CHARACTERISTICS (Ta — — 20~ -(- 1S°C, unless otherwise noted) 


Symbol 


High-level input voltage 


Low-level input voltage 


Input clamp voltage 


High-level output voltage 


Low-level output voltage 


Off-state high-level output current 


Off-state low-level output current 


High-level input current 


Low-level input current 


Short-circuit output current (Note 2) 
Supply current 


Supply current, all outputs off 



Vcc = 4.75V 
Vi =0.8V, Vi =2V 



Test conditions 


Vcc = 4.75V, lic = —18mA 


Vcc=4.75V, Vi=0.8V 
Vi =2V I Ioh = -400,uA 


lOL = 12mA 


lOL = 24mA 


l0L= 4 mA 


IOL= 8 mA 


Vcc = 5.25V. Vi =2V, Vo = 2.7V 


Vcc = 5.25V, M =2V, Vo = 0.4V 


Vcc = 5.25V. Vi =2.7V 


Vcc = 5.25V, Vi = 10V 


Vcc=5.25V, Vi =0.4V 


Vcc=5.25V, Vo = 0 V 
Vcc = 5.25V (Notes) 


Vcc = 5.25V (Note 4) 


All typical, values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 3: Supply current Ice should be measured with RD, 0$ and M/C at 4.5V and Do~D3, OC and T at OV. 

Note 4: Iqcz is measured with Ds, M/C and OC at 4.5V, and Do~D3 at OV after T has been set from 3V to OV. 
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MITSUBISHI LSTTLs 

M74LS395AP 

4-BIT CASCADABLE SHIFT REGISTER WITH 3-STATE OUTPUT 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25‘C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl=15pF (Notes) 


40 


MHz 

tpLH 

Low-to-high-level, high-to-low-level output propagation 
time, from input T to outputs Qo~Q 3 . Q 3 ' 


14 

30 

ns 

tPHL 


16 

30 

ns 

tPHL 

High-to-low-level output propagation time, 
from Input Rq to output Qo~Q 3 , Q 3 ' 


20 

35 

ns 

tpzH 

Output enable time to high-level 

RL=2kQ, Cl=15pF (Notes) 


13 

25 

ns 

tpZL 


RL=2kQ, Cl=15pF (NoteS) 


15 

25 

ns 

tpHZ 

Output disable time from high-level 

RL=2kQ, Cl=5pF (Notes) 


11 

1 7 

ns 

tpLZ 

Output disable time from low-level 

RL=2kQ. Cl=5pF (Notes) 


10 

20 

ns 


Note 5: Measurement circuit 


Vcc OUTPUT Vcc 



7 SW2 


Symbol 

SW1 

SW2 

tPZH 

Open 

Closed 

tPZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

tPHZ . 

Closed 

Closed 


(1) The pulse generator (PG) has the following 
characteristics: 

PRR = 1MHz, tr = 6ns, tf = 6ns, ty,, = 500ns, 
Vp = 3Vp.p,Zo = 50n, 

(2) All diodes are switching diodes (v ^ 4ns) 

(3) Cl includes probe and jig capacitance 


TIMING REQUIREMENTS (Vcc=5V, Ta = 25'C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 



Max 

tw(T) 

Clock input T high pulse width 





ns 

t w( Rd ) 

Direct reset Rp pulse width 



5 


ns 

tsU(D) 

Setup time D to T 


20 

9 


ns 

tsu(M/C) 

Setup time M/C to T 


40 

16 


ns 

th(D) 

Hold time D to T 


10 

- 1 


ns 

th(M/C) 

M/C hold time to T 


10 

-12 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 

////////// 


tsU(D) th(D) 


T. Rd 


Qo~Q3, Q 3 


tw(T) 


tsU(D)th(D)i 


7 \ 


tpHL 


tpLH 






M/C 


///////// m 


tsU(M/C) 


th(M/C) tsU(M/C) th(M/C) 


\^ 


oc 


Qo~Q3 


tpZL 




tpLZ 




-^V 


0.5V* 


Qo~Q3 


tpZH 


-iV 






-IV 


tpHZ 




Note 6; The shaded areas indicate when the input is permitted to change 
for predictable output performance. 
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M74LS423P 


DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 


DESCRIPTION 

The M74LS423P is a semiconductor integrated circuit 
containing two retriggerable monostable multivibrator cir¬ 
cuits with direct reset inputs. 

FEATURES 

• Long pulse widths can be generated using the retrig¬ 
gerable function 

• Output pulses can be stopped at any time with direct 
reset inputs 

• A, B complementary inputs provided 

• Direct reset pulses with no one-shot operation. 

• High input breakdown voltage (V| ^ 15V) 

• Q and Q outputs 

• Wide operating temperature range (Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 



1 TIMING 
j PINS 


OUTPUTS 


DIRECT 

RESET 

INPUT 


TRIGGER 

INPUTS 


FUNCTIONAL DESCRIPTION 

Positive pulses appear in output Q and negative pulses in 
output Q by connecting external resistor Rj and capacitor 
Ct to timing pins Re/Ce and Ce, as shown in Fig. 1 on the 
next page, and by applying a trigger from input A or B. 
(Fig. 2(a)) The width tw of the pulses appearing in the 
outputs is set by Rx and Cj. When A changes from high to 
low or when B changes from low to high, the trigger is 
applied. 

The retriggerable function is used to obtain long output 
pulse widths and when the trigger is applied from A or B 
immediately before the output pulse is completed, the 


output pulse width can be extended. (Fig. 2(b)) 

Q can be reset immediately low and Q high by setting 
direct reset input Rq low irrespective of the status of the 
outputs. The output pulse width can therefore be made as 
short as preferred by the Rq signal. (Fig. 2(c)) 

The above functions are the same as for the M74LS123P. 
However, when R^ changes from low to high with A at low 
and B at high for the M74LS123P, the trigger is applied and 
one-shot operation takes place, whereas with the 
M74LS423P one-shot operation does not take place for the 
same change in Rp. 


BLOCK DIAGRAM (EACH MONOSTABLE MULTIVIBRATOR) 

TIMING PINS 


Re/Ce Ce 
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M74LS423P 

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 


TIMING TERMINAL EQUIVALENT CIRCUIT 



FUNCTION TABLE (Noteii 


Rd 

A 

B 

0 

0 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

X 

X 

L 

L 

H 

H 

L 

T 

S~L 

~u~ 

H 

i 

H 


"LT 


Notel.T : Transition from low to high.,(positive edge triggering) 
i : Transition from high to low. (negative edge triggering) 
; Positive one-shot operation. 


T_r i Negative one-shot operation. 

X 1 Irrelevant 

OPERATION DESCRIPTION 

1. How to use the timing pins 

As shown in Fig. 1, external resistor Rj and capacitor Cj 
are connected to timing pins Re/Ce and Cg. Connect the 
positive to the Re/Ce side and the negative to the Ce side 
when using Cy with polarity. In this case, it is not necessary 
to connect a switching diode required with the same type 
of TTL 1C. With malfunctions caused by noise, connect Ce 
to the GND line (neighboring on pin 8) as shown by the 
dotted line in Fig. 1. Vcc 



GND line To pin Cg ' TopinRg/Cg 

Fig. 1 Connection of external resistor Rx and capacitor Cy 
to timing pins Re/Ce and Ce 

2. Output pulse width tw 
The output pulse width t^ is set by Ry and Cy 
2-1. When CTis greater than lOOOpF 
tw=K-RT-CT (ns)x(1+0.l) 

Depending on the product, fluctuations of about ±10% 
may arise. 



Refer to K-Cy characteristics indicated in TYPICAL 
CHARACTERISTICS for value of K. (No change is 
brought to K by value of Ry.) 

Ry is measured in kilohms and Cy in picofarads 
Depending on the product, fluctuations in the order of 
3/-10%nay occur. 

Ry is measured in kilohms and Cy in picofarads 

2- 2. When CT is equal to or less than lOOOpF 

Refer to the output pulse width versus— Cy, Ry given 
in the typical characteristics. 

3. Output pulse width control 

The output pulse width can be controlled in 3 ways by 
using, or not using, the trigger signal and Rq signal. 

3- 1. Normal use 

This is the normal method of use as a regular 
monostable multivibrator such as that shown in Fig. 
2(a) and the output pulse width t^ can be set as for 
the formula and figure in section 2 above. 

3-2. Extension of output pulse width with retrigger func¬ 
tion 

As shown in Fig. 2(b), the output pulse width can be 
extended as desired by applying a trigger pulse before 
the output pulse is completed. 

3-3. Shortening of the output pulse width with signal 
As shown in Fig. 2(c), the output pulse which has been 
generated by the trigger signal can be terminated with 
the Rd signal and it is possible to shorten its width as 






(c) Sfiortening of output pulse width with Rp signal 

Fig. 2 Output pulse width control 
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M74LS423P 

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 


4. Precautions with use 

4-1. Apply the retrigger pulse after a wait of 0.22CT(ns) 
upon application of the trigger pulse. C-p is measured in 
picofarads. The retrigger pulse during this period is 
ineffective. 

4-2. In order to minimize the floating capacitance and to 
safeguard against malfunction caused by noise, make 
the R.^ and C^- wiring as short as possible (less than 
3cm) and avoid signal wires which may be conducive 
to noise. 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 — + 75”C, unless otherwise noted) 



Parameter 

Conditions 

Limits 



Supply voltage 


-0.5- -h7 

V 

mgm 

Input voltage 


-0.5- -1-15 

V 


Output voltage 

High-level stage 

— 0.5— Vec 

V 


Operating free-air ambient temperature range 


-20- -1-75 

"C 


Storage temperature range 


-65- -1-150 

“C 


RECOMMENDED OPERATING CONDITIONS (Ta = —20— + 75”C, unless otherwise noted) 



Parameter 

Limits 





Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

loH 

High-level output current 

Voh^2.7V 

0 


-400 

aA 

■OL 

Low-level output current 

Vol^O.AV 

0 


4 

mA 

VoL^O.SV 

0 


8 

mA 

Rt 

External timing resistance 

5 


260 

kQ 

Ct 

External timing capacitance 

None 

Cr 

Re/Ce pin wiring capacitance 



50 

PF 


ELECTRICAL CHARACTERISTICS (Ta —— 20-1-75‘C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 





VlH 

High-level input voltage 





V 

ViL 

Low-level input voltage 





V 


Input clamp voltage 

Vcc=4.75V . 1 1 ( 3 = — 18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc = 4.75V, V|=0.8V 

V|=2V. Ioh=-400aA 

2.7 

3.5 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V| = 0.8V. V|=2V 

10L= 4 mA 


0.25 

0.4 

V 

IOL= 8 mA 


0.35 


V 

IlH 

High-level input current 

Vcc = 5.25V, V|=2.7V 




aA 

Vcc=5.25V, V| = 10V 




mA 

IlL 

Low-level input current 

Vcc = 5.25V. V|=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V, Vo = 0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc= 5.25V (Note3) 


12 

20 

mA 


* : All typical values are at Vcc=5V, Ta=25°C. 

Note 2: All measurements should be done quickly and not more than one output should be shorted at a time. 

Note 3: Ice is measured with Re/Ce and Ce open, 4.5V applied to Rq, A and B and A set from OV momentarily to 4.5V. 


4-3. Connect an external capacitor of 0.01~0.1jLiF with 
good high-frequency characteristics between pins Vec 
and GND. 

4-4. The output pulse is generated when the power is 
switched on. 
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MITSUBISHI LSTTLs 

M74LS423P 


DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 


SWITCHING CHARACTERISTICS (Voc= 5 V . Ta=25“C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level output propagation time, from input A to output Q 

Ct= 0 pF 

Rt= 5kQ 

Ol=15pF (Note4) 



33 

ns 

tpLH 

Low-to-high-level output propagation time, from input B to output Q 



44 

ns 

tPHL 

High-to-low-level output propagation time, from input A to output Q 



45 

ns 

tPHL 

High-to-low-level output propagation time, from input B to output Q 



56 

ns 

tPHL 

High-to-low-level output propagation time, from input Rq to output Q 



27 

ns 

tPLH 

Low-to-high-level output propagation time, from input Roto output Q 



45 

ns 

^WO (min) 

Minimum output pulse width, from inputs A , B to output Q 



200 

ns 

two 

Output pulse width, from-inputs A . Bto output Q 

Ct=I000pF. RT=10kQ 
Cl=15pF (Note4) 

B 


5 

MS 


Note 4: Measurement circuit INPUT Vcc OUTPUT 


PG 



OUT 


t 

> 

50Q< 


I 


r 


(1) The pulse generator (PG) has the following characteristics: 

PRR = 1MHz (100kHz with t^Q measurement), tr=6ns, tf=6ns, tw^AOns, Vp=3Vp.p, Zo=50n. 

(2) Cl includes probe and jig capacitance 


TIMING REQUIREMENTS (Vcc= 5V. Ta = 25°C. unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw{A) 

Trigger input A pulse width 


40 



ns 

tw(B) 

Trigger input B pulse width 


40 



ns 

twfRE) 

Direct reset input pulse width Rq 





ns 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

IVI74LS423P 


DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET 


TYPICAL CHARACTERISTICS 

OUTPUT PULSE WIDTH VS Ct, Rt 
(Ct^IOOOpF) 



1 10 100 1000 10000 

EXTERNAL CAPACITANCE Cj (pF) 

Note 5: The error of the output pulse width in the above graph is within ±20%, 


K VSCt 
(Ct>1000pF) 



103 


103 


105 


106 


107 


EXTERNAL CAPACITANCE Ct (pF) 


OUTPUT PULSE WIDTH VARIATION VS 
SUPPLY VOLTAGE 



SUPPLY VOLTAGE Voc (V) 


OUTPUT PULSE WIDTH VARIATION VS 
AMBIENT TEMPERATURE 
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MITSUBISHI LSTTLs 

M74LS490P 

DUAL 4-BIT DECADE COUNTER 


DESCRIPTION 

The M74LS490P is a semiconductor integrated circuit 
containing a dual circuit asynchronous decade counter with 
direct reset input and direct 9-set input. 

FEATURES 

• Two integral circuits (the functional equivalent of LS90 
and LS290) provide high mounting density capability 

• Individual clock, direct clear, and set-to-9 inputs for 
each decade counter 

• High-speed counting (fmax = 35MHz typical) 

• Wide operating temperature range (Ta = —20 ~ -^75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment 

FUNCTIONAL DESCRIPTION 

This device functions to produce binary-coded decimal 
output at Qa, Qb» Qc< Qq in response to count pulse 
input at clock input T. Counting occurs when T transits 
from high to low-level. A high-level status at direct reset 
input Rq or direct 9-set input Spo) initiates reset or a 
setting to 9 respectively. When operated as a counter, Rp 
and SQ( 9 )are set low-level. 
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MITSUBISHI LSTTLs 

IVI74LS490P 

DUAL 4-BIT DECADE COUNTER 


FUNCTION TABLE (Note 1) 


Note 1. i : ■ Transition from high to low 
(negative edge trigger) 

X ( Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = -2o~ + 75”c, unless otherwise noted ) 


Symbol 

Parameter 

, Conditions 

Limits 

Unit 

Vec 

Supply voltage 


-0.5~+7 

V 

V| 

Input voltage 

INPUT T 

-0.5~+5.5 

V 

INPUT Rd.Sdo) 

— 0.5~ +15 

V 

Vo 

Output voltage 

High-level state 

— 0.5— Vec 

V 

Q. 

O 

1- 

Operating free-air ambient temperature range 


-20~+75 

”C 

Tstg 

Storage temperature range 


-65~+150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta = -20~+75°C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vec 

Supply voltage 

4.75 

5 

5.25 

V 

iOH 

High-level output current 

VohS2.7V 

0 


-400 

aA 

lOL 

Low-level output current 

Vol^0-4V 

0 


4 

mA 

Vol^O.BV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = -2o~+75“c, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V, lic=-18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V, V( = 0.8V 

Vi=2V, Ioh=-400aA 

2.7 

3.4 


V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V|=0.8V, V|=2V 

IOL = 4mA 


0.25 

0.4 

V 

IOL=8mA 


0.35 

0.5 

V 

l|H 

High-level input current 

Rd. So(9) 

Vcc = 5.25V, V|=2.7V 



20 

aA 

T 



100 

Rd. So (9) 

Vcc=5.25V, V|=10V 



0.1 

mA 

T 

Vcc = 5.25V, V|=5.5V 



0.2 

IlL 

Low-level input current 

Rd, So (9) 

Vcc=5.25V, V| = 0.4V 



-0.4 

mA 

T 



^-1.6 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo=0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc= 5.25V (Note 3) 


15 

26 

mA 


* • All typical values are at Vcc = Ta = 25°C. 

Note 2. All measurements should be done quickly, and not more than one output should be shorted at a time, 

3. Ice is measured with all outputs open, both and S^o) inputs grounded following momentary connection to 4.5V; all other inputs grounded. 


T 

Rd 

Sd(9) 

Qa 

Ob 

Qc 


X 

H 

L 

L 

L 

L 

B9I 

X 

L 

H 

H 

L 

L 


i 

L 

L 

Count 1 


I Count 

Qa 

Qb 

Qc 

Od 


L 

L 

L 

L 


H 

L 

L 

L 

HIBHl 

L 

H 

L 

L 


H 

H 

L 

L 

4 

■ L 

L ■ 

H 

L 

5 

H 

L 

H 

L 

6 

L 

H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 
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MITSUBISHI LSTTLs 

M74LS490P 

DUAL 4-BIT DECADE COUNTER 


SWITCHING CHARACTERISTICS (vcc =5 V , Ta = 25'C , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency (from input T to output Qa) 

Cl=15pF (Note 4) 

25 

35 


MHz 

tpLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input T to output Qa 


8 

20 

ns 

tPHL 


8 

20 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input T to outputs Qg, Qo 


20 

39 

ns 

tPHL 


22 

39 

ns 

tPLH 

Low-to-high-level, high-to-low-level output propagation 

time, from input T to output Qc 


30 

54 

ns 

tpHL 


30 

54 

ns 

^PHL 

High-to-low-level output propagation time, from input 

Rd to outputs Qa, Qb, Qc. Qd 


11 

39 

ns 

^PLH 

Low-to-high-level output propagation time, from input 

Sd( 9) to outputs Qa, Qd 


11 

39 

ns 

^PHL 

High-to-low-level output propagation time, from input 

$ 0 ( 9 ) to outputs Qb, Qc 


12 

36 

ns 


Note 4. Measurement Circuit 


INPUT Vcc 

X 



(1) The pulse generator (PG) has the following characteristics: 

PRR = 1 MHz, tr = 6ns, tf = 6ns, % = 500ns, Vp =3Vp.p, Zq “ 50f2. 

(2) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc~5V, Ta=25’C, unless otherwise noted) 


— 

Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw(T) 

Clock input T pulse width 


20 

5 


ns 

tw(RD) 

Direct reset Rq pulse width 



4 


ns 

^ W(Sd) 

Direct 9-set Sq®) pulse width 


20 

4 


ns 

tr 

Clock pulse rise time 



400 


ns 

tf 

Clock pulse fall time 



300 

100 

ns 

QC 

O 

Rq recovery time to T 


25 

8 


ns 

tree (So) 

Sd( 9 ) recovery time to T 


25 

8 


ns 


TIMING DIAGRAM (Reference level = 1.3V) 


tw(T) 


T 


Qa . Qb . Qc. Qd 
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MITSUBISHI LSTTLs 

M74LS540P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74LS540P is a semiconductor integrated circuit 
containing 1 block of buffer with 3-state inverted output 
and common output control input for all 8 discrete circuits. 

FEATURES 

• Small input load factor (pnp input) 

• Hysteresis provided (= 400mV typical) 

• High breakdown input voltage (V|>5V) 

• Output control inputs provided (OCi, OC 2 ) 

• High fan-out, 3-state output 
doL = 24mA, loH = -15mA) 

• Data flow-thru pin out 

• Wide operating temperature range. (Ta = —20~ + 75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The use of pnp transistors in the input circuits has enabled 
the achievement of small input load factor and input high 
break-down voltage. With hysteresis characteristics, the 
buffer has a 3-state inverted output with high noise margin. 
When output control inputs OCi and OCj are low, a high- 
level signal appears at output Y if input A is low and a low- 
level signal appears if it is high. 

All outputs are set to the high-impedance state regard¬ 
less of the status of A when OCi and OC 2 are in any other 
state. 

The input and output pins are arranged for facilitated 



A 

0 

lo 

ocF 

Y 

L 

L 

L 

H 

H 

L 

L 

L 

X 

L 

H 

Z 

X 

H 

L 

Z 

X 

H 

H 

z 


Note 1: Z ; high-impedance 
X ; irrelevant 


board layout (data flow-thru pin out). 


CIRCUIT DIAGRAM (EACH BUFFER) 

.OUTPUTS 


Yi Y2 Y3 Y, Y5 Ye Yt Ye Vcc 



OUTPUT CONTROL INPUTS INPUTS 
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MITSUBISHI LSTTLs 

M74LS540P 

OCTAL BUFFER/LINE DRIVERS WITH 3-STATE OUTPUTS(INVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 ~ + 75°C. unless otherwise noted) 


Parameter Conditions 


Supply voltage 


Input voltage 


Output voltage 


Operating free-air ambient temperature range 


Storage temperature range 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —I- 75'C , unless otherwise noted) 



Limits 

Unit 

-0.5~-l- 7 

V 

-0.5~-f-15 

V 

-0.5~-(- 5.5 

V 

-20~-f-75 

“C 

-65~ +150 

"C 




Supply voltage 


High-level output current 


Low-level output current 


Limits 

Min 

Typ 

Max 

4.75 

5 

5.25 


VoH^ 2V 


Vol^0.4V 

Vol^O.BV 




ELECTRICAL CHARACTERISTICS (Ta = —20—l-75”C, unless otherwise noted) 




High-level input voltage 


Low-level input voltage 


Hysteresis 


Input clamp voltage 


High-level output voltage 


Low-level output voltage 


Off-state high-level output current 


Off-state low-level output current 


High-level input current 


Low-level input current 


Short-circuit output current (Note 2) 


Supply current, all outputs high 


Supply current, all outputs low 


Supply current,all outputs off 


Vcc = 4-75V 


Vcc = 4.75V, l|c=-18mA 


Vcc = 4.75V V|=0.8V, loH=-3mA 

V|=2V V|=0.5V. loH=-15mA 


Vcc = 4.75V loL=12mA 

V|=0.8V. V|=2V l 0 L = 24mA 


Vcc = 5.25V. V|=2V, Vo = 2.7V 


Vcc = 5-25V. V|=2V, Vo = 0.4V 


Vcc = 5.25V, V|=2.7V 


Vcc = 5.25V. V|=I0V 


Vcc=5.25V, V|=0.4V 


Vcc = 5-25V. Vo=0V 


Vcc=5.25y. V| =0V 


Vcc=5.25V. Vi = 0V. V|=4.5V 


Vcc=5.25V. V|=4.5V 



* : All typical values are at Vcc = SV, Ta = 25 C. 

Note 2; All measurements should be done quickly, and not more than one output should be shorted at a time. 

SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25‘C, unless otherwise noted ) 















































































































































MITSUBISHI LSTTLs 

M74LS540P 


Note 3: Measurement circuit 


OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED) 


Vcc 


OUTPUT Vcc 



Parameter 

SW1 

SW2 

tPZH 

Open 

Closed 

tpzL 

Closed 

Open 

tPLZ 

Closed 

Closed 

tpHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p ^ Zq = 501^ 

(2) All diodes are switching diodes (trr ^ 4ns) 

(3) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74LS541P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74LS541P is a semiconductor integrated circuit 
containing 1 buffer block with 3-state non-inverted out¬ 
puts and is provided with output control inputs which are 
common to 8 circuits and which are independent. 

FEATURES 

• Small input load factor (pnp input) 

• Hysteresis provided (=400mV typical) 

• High breakdown input voltage (V( ^ 15V) 

• Output control inputs provided (OCi, CO 2 ) 

• High fan-out 3-state outputs 
doL = 24mA, loH = “ISmA) 

• Data flow-thru pin out 

• Wide operating temperature range (Ta=—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

Since pnp transistors are used for the input circuits, the 
input load factor is small and a input high breakdown 
voltage is provided. The 3-state non-inverted output buffers 
have a high noise margin due to hysteresis. 

When OCi or OC 2 is low, low appears in output Y if 
input A is low, and high appears in Y if A is high. 

All outputs are set to the high-impedance state when 
OCi and OC 2 are in any other state. 

The input and output pins are arranged for facilitated 
board layout (data flow-thru pin out). 



FUNCTION TABLE (Note 1) 


A 

0^ 

ocj 

Y 

L 

L 

L 

L 

H 

L 

L 

H 

X 

L 

H 

Z 

X 

H 

L 

Z 

X 

H 

H 

z 


Note 1 Z : High-impedance 


X : irrelevant 








MITSUBISHI LSTTLs 


M74LS541P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20'—I- 75“C, unless otherwise noted ) 



RECOMMENDED OPERATING CONDITIONS (Ta=—20-—h75“C , unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

VohS2.4V 

0 


-3 

mA 

VohS 2 V 

0 


-15 

rtiA 

lOL 

Low-level output current 

Vol^0.4V 

0 


12 

mA 

VoL^O.SV 

0 


24 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20-1- 75'C , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V|H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

< 

H 

+ 

1 

< 

H 

1 

Hysteresis width 

Vcc=4.75V 

0.2 

0.4 


V 

V|C 

Input clamp voltage 

Vco= 4.75V, l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V 

V| =0.8V, loH=-3mA 

2.4 

3.4 


V 

V|=2V 

V| =0.5V 

IOH=~15mA 

2 



V 

VoL 

Low-level output voltage 

Vcc=4.75V 


loL= 12mA 


0.25 

0.4 

V 

V|=0.8V, V| 

= 2V 

loL=24mA 


0:35 

0.5 

V 

loZH 

Off-state high-level output current 

Vcc=5.25V, 

V|=2V. Vo = 2.7V 



20 

aA 

loZL 

Off-state low-level output current 

Vcc=5.25V, V|=2V, Vo = 0.4V 



-20 

aA 

IlH 

High-level input current 

Vcc=5.25V, V|=2.7V 



20 

aA 

Vcc=5.25V, V|=I0V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V. V|= 0.4V 



-0.2 

mA 

los 

Short-circuit output current (Note 2) 

Vcc=5.25V, Vo=0V 

-40 


-225 

mA 

ICCH 

Supply current, all outputs high 

Vcc= 5.25V, 

V| = 0V. V| =4.5V 


18 

32 

mA 

ICCL 

Supply current, all outputs low 

Vcc=5.25V. V|=0V. V|=4.5V 




mA 

Iccz 

Supply current, all outputs disabled 

Vcc=5.25V, V|=0V, V|=4,5V 


32 


mA 


♦ : All typical values are at V^c = 5V, Tg = 25°C. 

■ Note 2 : All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc = 5V. Ta=25*C. unless otherwise noted ) 


Test conditions 


Cl = 45pF 
(Note 3) 


Rl = 667Q, Cl^^SpF (Note 3) 


Rl = 667Q, Cl=45pF (Note3) 


Rl = 667Q. Cl= 5 pF (Note 3) 


Rl = 667£? Cl=5pF (Note3) 


Symbol 

Parameter 

tpLH 

Low-to-high-level, high-to-low-level output propagation 

tpHL 

time, from input A to output Y 

tpZL 

Output enable time to low-level 

tpZH 

Output enable time to high-level 

tpLZ 

Output disable time from low-level 

tpHZ 

Output disable time from high-level 


32 

ns 

29 

ns 

18 

ns 
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MITSUBISHI LSTTLs 

M74LS541P 

OCTAL BUFFER/LINE DRIVER WITH S^STATE OUTPUT (NONINVERTED) 


Note 3: Measurement circuit 

INPUT Vcc OUTPUT Vcc 

(1) The pulse generator (PG) has the following 
characteristics: 

PRR = 1MHz, V = 6ns, tf = 6ns, t„ = 500ns, 
Vp = 3Vp.p, Zo = 5on. 

(2) All diodes are switching diodes (trr ^ 4ns) 

(3) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS595P 

8-BIT SHIFT REGISTER/LATCH WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74LS595P is a semiconductor integrated circuit con¬ 
taining an 8 -bit serial input/parallel output shift register 
function with a 3-state output latch. 

FEATURES 

• 8 -bit serial in, parallel out shift register with latch 

• Shift register has direct reset (Rsft) 

• Independent clock input pins (Tsft. I'lat) 

• 3-state, high fan-out outputs (Qo ~Q 7 )(Iol = 24 mA, 
Iqh “ —2.6mA) 

• Cascade output pin provided (Q,') 

• Wide operating temperature range (Tg = —20 ~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer equip¬ 
ment. 


PIN CONFIGURATION (TOP VIEW) 


OUT 

PUTS 


Qi •- [T- 
Qz <^[7- 
Q3^[I- 
Q4«-|T- 
Q5 *-[I- 

Q6 ^ - 

Q? ♦- [T- 

GND [F 


Oz Qo 
Qa Qs 
Q4 OC 
Qs TlatI—I 


Qb TsftI —[ 

Rsft 
Qi 


Qi 


TH 

1 

13 

13 

iH 

13 

13 

U 


Vcc 

Qo OUTPUT 


DS 

OC 


SERIAL DATA INPUT 

OUTPUT CONTROL 
INPUT 

Tlat latch clock input 

■TsfT shift clock input 

g_ shift register 

■ "SRT reset input 

Q?’ cascade OUTPUT 


Outline 16P4 


FUNCTIONAL DESCRIPTION 

The shift register bits are each composed of two flip-flops. 
Separate clocks are used for shifting and latching. 

The shift clock input Tsft and latch clock input Tlat 
are independent, and the shift or latch operation is per¬ 
formed when the respective pin changes from low to high. 
Serial data input Dg is the data input of the first stage 
shift register and when it is high and a pulse is applied to 
Tsft» the high signal enters the shift register in sequence. 
When Ds is low and a pulse is applied to Tsft. the low 
signal enters the shift register in sequence. 


When the pulse is applied to Tlat. the contents of the 
shift register are stored in the latch register and appear at 
Qo~Q 7 . Qo~Q 7 are 3-state outputs with buffers. Cascade 
output Q 7 ' at which the output of the eighth shift register 
appears is used for expanding the number of bits. 

When Tsft and Tlat ai'e connected for use, the shift 
register state with a 1 clock delay is output to Qo~Q 7 . 
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IVI74LS595P 

8-BIT SHIFT REGISTER/LATCH WITH 3-STATE OUTPUT 


When shift register reset input RsfT is set low, the shift 
register and Q 7 ' are reset. In order to reset Qo~Q 7 , the 
state of Tlat niust be changed from low to high after the 
shift register has been reset by Rsft- 


When a high signal is applied to output control input OC, 
are put in a high-impedance state but Q 7 ' does not 
change. OC status changes have no effect on the shift opera¬ 
tion. 


FUNCTION TABLE (Note 1) 


Operating mode 

Input 

, 3-state output 

Cascade 

output Q '7 


Tsft 

Tlat 

Ds 


Qo 

Qi 

Qz 

Qs 

Q4 

Qs 

Qs 

Q7 

Rsft 

Reset 

Shift ti 

L 

X 

X 

X 

L 

0 

0 

0 

Qi® 

Qz® 

Q3° 

O 4 ® 

Qs® 

Qs® 

Q7® 

L 

Latch tg 

X 

X 

T 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

Shift/latch 

operation 

Shift ti 

H 

T 

X 

H 

L 

Qo'> 

Qi° 

Qz® 

O 3 ® 

Q4° 

Qs® 

Qs® 

Q7® 

qs® 

Latch tg 

H 

X 

T 

X 

L 

H 

qo® 

qi° 

qz® 

q3° 

q4® 

qs® 

qs® 

qs® 

Shift ti 

H 

T 

X 

L 

L 

Qo® 

Qi° 

Qz° 

Q3® 

Q4° 


Qs® 

Q7® 

qs® 

Latch tg 

H 

X 

T 

X 

L 

L 

HI 

qi° 

qz® 

Ha 

bb 

qs® 

qs® 

qs® 

1 3-State 

X 

X 

X 

X 

H 

Z 

z 

z 

z 

z 


z 

z 

q7 


Note 1 . t • transition from low to high level (positive edged trigger) 

qO : level of Q before the indicated steady-state input conditions were established 
X : Irrelevant 

qO ; contents of shift register before Tsft is applied 
q : shift register contents 
1 1 , 1 2 i t 2 is set after t-i has been set 
Z I high-impedance state 


ABSOLUTE MAXIMUM RATINGS (Ta =—20 —1-75“C. unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-l-7 

V 


Input voltage 


-0.5~-l-15 

V 

Vo 

Output voltage 

Q 0 --Q 7 

High-level state 

-0.5~ + 5.5 

V 

Q 7 ' 

Off-state 

-0.5~Vcc 

V 

T opr 

Operating free-air ambient temperature range 


-20~+75 

”C 

Tstg 

Storage temperature range 


-65~-l-150 

"C 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —l-75"C, unless otherwise noted) 


Symbol 


Parameter 


Limits 




Min 

Typ 



Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

Iqh 

High-level output 

Qo~Q7 

Voh^2.4V 

0 


-2.6 

mA 

current 

Q 7 ' 

VohS2.7V 

0 


-400 

;uA 



Qo-Q? 

Vol^0.4V 

0 


12 

mA 

lOL 

Low-level output 

VoL^O.SV 

0 


24 

mA 

current 

m 

VolS0.4V 

0 


4 

mA 



VoL^O.SV 

0 


8 

mA 
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MITSUBISHI LSTTLs 

M74LSS9SP 

8-BIT SHIFT REGISTER/LATCH WITH 3-STATE OUTPUT 


ELECTRICAL CHARACTERISTICS (Ta — — 20 —h 75°C . unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc= 4.75V, lic=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Qo-Q? 

Vcc=4.75V 

V|=0,8V, V|=2V 

l0H= —2.6mA 

■a 



V 

Q?' 

l0H= — 400,uA 


IQI 


V 

VoL 

Low-level output voltage 

Qo~Q7 

Vcc=4.75 V 

V|=0.8V 

V|=2V 

IOL= 12mA 


0.25 

0.4 

V 

IOL=24mA 


0.35 

0.5 

V 

Q?' 

loL=4mA 


0.25 


V 

IOL=8mA 


0.35 


V 

•OZH 

Off-state high-level output current 

o 

o 

) 

o 

Vcc=5.25V, Vi=0.8V, Vi=2V, Vo = 2.7V 



20 

aA 

loZL 

Off-state low-level output current 

Qo~Q7 

Vcc= 5.25V. V|=0.8V, V|=2V, Vo=0.4V 



-20 

aA 

IlH 

High-level input current 

Vcc=5.25V 

Vi=2.7V 



20 

aA 

V|=10V 



0.1 

mA 

l|L 

Low-level input current 

Os 

Vcc=5.25V, V|=0.4V 




mA 

Input except Ds 



-0.2 

mA 

los 

Short-circuit output current (Note 2) 

Qo~Q7 

Vcc=5.25V, Vo=0V 

-30 


-130 

mA 

Q7' 

-20 


-100 

mA 

ICCH 

High-level supply current 

Vcc=5.25V, Vi=0V, V|=4.5V 


29 

50 

mA 

ICCL 

Low-level supply current 

Vcc=5.25V, V|=0V, Vi=4.5V 


39 

65 

mA 

iccz 

Off-state supply current 

Vcc=5.25V, V|=0V, V|=4.5V 


41 

65 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

f max 

Maximum repeat frequency 

Cl=15pF (Note 3) 


25 


MHz 

1 PLH 

Low-to-high, high-to-low output propagation time, from 

input TgFj to output Q'y 


11 

18 

ns 

tpHL 


16 

25 

_! 

X 

Q. 

High-to-low output propagation time from input Rsft 

to output 0*7 

■ 


35 

ns 

tpLH 

Low-to-high, high-to-low output propagation time, from 

input Tlat to outputs Qq ~ Qy 

Cl=45pF (Note 3) 


12 

18 

ns 

tpHL 


22 

35 

I 

N 

Q. 

Output enable time to high level 

Rl=667 Q, Cl=45pF (Note 3) 


16 

30 

ns 

1 tpzL 

Output enable time to low level 


20 

38 

ns 

V 

X 

N 

Output disable time to high level 

Rl=667 Q, Cl=5pF (Note 3) 


22 

30 

ns 

1 tPLZ 

Output disable time to low level 


17 

38 

ns 


Note 3. Measurement circuit 


INPUT Vcc OUTPUT Vcc 



SW2 


Parameter 

SW1 

SW2 

IpZH 

Open 

Closed 

tpZL 

Closed 

Open 

tpLZ 

Closed 

Closed 

tpHZ 

Closed 

Closed 


The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, = 6ns, tf = 6ns, 
t^ = 500ns, Vp = 3Vp,p, Zq = 50 ohms. 

All diodes are switching diodes (Vr < 4ns). 

Cl includes probe and jig capacitance. 


MITSUBISHI 

ELECTRIC 


2-393 


























































































































































MITSUBISHI LSTTLs 

M74LS595P 

8-BIT SHIFT REGISTER/LATCH WITH 3-STATE OUTPUT 


TIMING REQUIREMENTS (Vcc= 5V , Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

^w(Tsft) 

Shift clock input pulse width , 

^W(Tlat) 

Latch clock input pulse width 


Shift register reset pulse width 

tsu (Os) 

Setup time Dj to TgFT 

th (Ds) 

Hoid time Dj to T 3 FT 

trec(Ri77) 

Recovery time RgpT *0 ^SFT 

^su (Tsft) 

Setup time Tsft to Tlat 



Min 

Typ 

25 

22 

20 

12 

20 

10 

20 

12 

CM 

- 1 

20 

12 

40 

12 



TIMING DIAGRAMS (Reference level = 1.3V) 

tsu(Ds) 

^SU(Ds) r~ . Vi tw(TsFT) /■ 




i tw(TsFT) 
tsu (Tsft) 


tsu (Tsft) 


tw(TLAT) 


tw(TLAT) 


















































MITSUBISHI LSTTLs 

M74LS596P 

8-BIT SHIFT REGISTER/LATCH WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74LS596P is a semiconductor integrated circuit 
containing an 8 -bit serial input/parallel output shift register 
function with an open collector output latch. 

FEATURES 

• 8 -bit serial in parallel out shift register with latch. 

• Shift register has direct reset (Rsft) 

• Independent clock input pins (Tsft<^l.at) 

• Open-collector, high fan-out outputs {Qo~Q 7 ) {ln= 
24mA) 

• Cascade output pin provided (Q'7) 

• Wide operating temperature range (Tg = —20~ ■f75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The shift register bits are each composed of two flip-flops 
Separate clocks are used for shifting and latching. 

The shift clock input Tsft and latch clock input Tlat 
are independent, and the shift or latch operation is 
performed when the respective pin changes from low to 
high. 

Serial data input is the data input of the first stage 
shift register and when it is high and the pulse is applied to 
Tsft, the high signal enters the shift register in sequence. 
When Dg is low and a pulse is applied to Tsft> low 
signal enters a shift register in sequence. 


PIN CONFIGURATION (TOP VIEW) 


Qi — [T 




in Vcc 



1 * 



Q? <^|7 


Qz ‘^’Qo 

* 

-► Qo OUTPUT 


03-[T 

-* 

Q 3 Ds 

— 

23 *-Ds SERIAL DATA INPUT 

OUT¬ 

PUTS 

Q4 *-[i 

Jt 

Q 4 Eo 

- 

rn sr- OUTPUT ENABLE 

HJ ^ ^ input 


Qs «-[£ 

)|c 

Qs Tlat 

— 

in Tlat LATCH CLOCK INPUT 


Qe [T 

♦ 

Qe Tsft 

— 

^ Tsft shift clock input 


Q? ♦- 

JL 

n 

<37 Q7- 

0— 

^ _ SHIFT REGISTER 

2^ Rsft reset input 

QNH IT" 


1 


CASCADE OUTPUT 









Outline 

* ; OPEN COLLECTOR 
OUTPUTS 

16P4 


When a pulse is applied to Tlat< contents of the 
shift register are stored in the latch register and appear at 
Qo~Q 7 . Qo~Q 7 are open collector outputs with buffers. 

Cascade output Q 7 ' at which the output of the eighth 
shift register appears is used for expanding the number of 
bits. 

When Tsft and T|_at are connected for use, the shift 
register state with a 1 clock delay is output to Qo~Q 7 . 

When shift register reset input Rsft low, the shift 


BLOCK DIAGRAM 


OUTPUTS 


Qo Qi Qi Qi Qa Qs Qe Q? Vcc 



Rsft Tsft Tlat GND 

SHIFT REGISTER SHIFT LATCH 

RESET INPUT CLOCK INPUT CLOCK INPUT 


* : OPEN COLLECTOR 
OUTPUTS 
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M74LS596P 

8-BIT SHIFT REGISTER/LATCH WITH OPEN COLLECTOR OUTPUT 


register and Q '7 are reset. In order to reset Qo^Q?. the 
state of Tlat itiust be changed from low to high after the 
shift register has been reset by Rsft" 


When a high signal is applied to output enable input Eo, 
Qo^Q? are set high but Q,' does not change. Eq status 
changes have no effect on the shift operation. 


FUNCTION TABLE (Noteii 


Operating mode 

Input 

Open collector output 

Cascade 

output Q '7 


Tsft 

Tlat 

Ds 

la 

Qo 

Qi 

02 

O 3 

O 4 

O 5 

06 

O 7 

Reset 

Shift ti 


X 

X 

X 

L 

Qo° 

Qi° 

Qz° 

03° 

04° 

05° 

06° 

07° 

L 

Latch t 2 

mm 

X 

T 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

Shift/latch 

operation 

Shift ti 

H 

T 

X 

H 

L 

0 

0 

0 

Qi° 

02° 

03° 

04° 

05° 

06° 

07° 

q6° 

Latch t 2 

H 

X 

T 

X 

L 

H 

qo° 

qi° 

q2° 

q3° 

q4° 

q5° 

q6° 

q6° 

Shift ti 

H 

t 

X 

L 

L 

Qo° 

Qi° 

02° 

03° 

04° 

05° 

06° 

07° 

q6° 

Latch t 2 

H 

X 

t 

X 

L 

L 

qo° 

qi° 

mm 

q3° 

q4° 

q5° 

q6° 

q°6 

I Output disable 

X 

X 

X 

X 

H 

H 

. H 

H 

H 

H 

H 

H 

H 

'^7 


Note . t : transition from low to high level (positive edged trigger) 

qO; level of Q before the indicated steady-state input conditions were established 
X : irrelevant 

qO: contents of shift register before Tsft is applied 
q : shift register contents 
11 , 12 : t 2 is set after ti has been set 


ABSOLUTE MAXIMUM RATINGS (Ta=^20—l-TSt!;, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-l-7 

V 

Vi 

Input voltage 


-0.5~-(-15 

V 

Vo 

Output voltage 

0o~07 

! 

High-level state 

-0.5~-f 7 

V 

07 ' 

-0.5~Vcc 

V 

T opr 

Operating free-air ambient temperature range 


-20~-l-75 

"C 

Tstg 

Storage temperature range 


-65~ -t-150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta = -20~-l-75‘C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

fviin 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

Iqh 

High-level output 

current 

0o~07 

Vo=5.5V 

0 


100 

mA 

07 ' 

VohS2.7V 



-400 

;uA 



Oo~07 

VolS0.4V 

0 


12 

mA 

VoL^O.SV 

0 


24 

mA 

07 

VolSO.AV 

. 0 


4 

mA 

VoL^O.SV 



8 

mA 
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M74LS596P 

8-BIT SHIFT REGISTER/LATCH WITH OPEN COLLECTOR OUTPUT 


ELECTRICAL CHARACTERISTICS (Ta= — 20— + 75-0 , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

ViH • 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

V|C 

Input clamp voltage 

Vcc = 4.75V, ||c=-18mA 




V 

VOH 

High-level output voltage 

Qi 



B 


V 


High-level output voltage 

Qo~Qi 

Vcc = 4.75V, Vi=0.8V. 

V|=2V. Vo=5.5V 



100 

aA 

VOL 

Low-level output voltage 

Qo~Q7 

Vcc = 4.75 V 

Vi=0.8V 

V|=2V 

IOL= 12mA 


0.25 


V 

loL=24mA 


0.35 

_ 0.5 ^ 

V 

Qi 

IOL=4mA 


0.25 


V 

1 0 L= 8mA 




V 


High-level input current 

Vcc=5.25V 

V|=2.7V 




aA 

Vi=10V 



0.1 

mA 



Ds 

Vcc=5.25V, V|=0.4V 



-0.4 

mA 




IQQ 

mA 

los 

Short-circuit output current (Note 2) 

Qi 

Vcc=5.25V, Vo=0V 

-20 


HSRQI 

mA 

ICCH 

High-level supply current 

Vcc=5.25V, V|=0V, V|=4.5V 




mA 

ICCL 

Low-level supply current 

Vcc=5.25V, Vi=0V, Vi=4.5V 




mA 

iccz 

Off-state supply current 

Vcc=5.25V, V|=0V, V|=4.5V 




mA 


* : All values are at Vcc=5V, Ta = 25“C 


Note 2: All measurements should be done quickly and not more than one output should be shorted at a'time. 


SWITCHING CHARACTERISTICS (Vcc—5V, Ta—25‘'C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ 

Max 

f max 

Maximum repeat frequency from input Ts ft 1° output Q'y 

RL=2kQ, Cl= 15p F (Note 3) 

20 




tpLH 

Low-to-high, high-to-low output propagation time, from 

input Tsft to output Q'y 


16 

21 


T) 

I 

r 


12 


T) 

I 

r 

High-to-low output propagation time 

from input Rsft to output Q'y 





X 

CL 

Low-to-high, high-to-low output propagation time, from 

input Tl AT to outputs Qq — Qy 

Rl=667 Q , Cl=45pF (Note 3) 


24 

42 

ns 

t PHL 


23 

35 

r 

X 

Low-to-high, high-to-low output propagation time, from 

input Eq to output Qq — Qg 


30 

60 

ns 

I 

Q. 


12 



Note 3. Measurement circuit 


NPUT Vcc Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr 6ns, tf = 6ns, ty, = 500ns, Vp = 3Vp p, 
Zq = 50 ohms. 

(2) Cl includes probe and jig capacitance. 
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IVI74LS596P 

B-BIT SHIFT REGISTER/LATCH WITH OPEN COLLECTOR OUTPUT 


TIMING REQUIREMENTS (Vcc = 5V, Ta=25“C, unless otherwise noted ) 
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M74LS620P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74LS620P is a semiconductor integrated circuit 
containing an octal bus transmitter/receiver with a tri-state 
inverted output. 

FEATURES 

• Two 8-bit data trains can be transmitted bidirectionally 
or as unidirectional pulses 

• Input/output A and output/input B each exhibit hys¬ 
teresis characteristics (Hysteresis width = 400mV typ) 

• High fan-out capability (Iql ~ 24mA, Iqh = —15mA) 

• Wide operating temperature range (Ta = —20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment 

FUNCTIONAL DESCRIPTION 

In this device the inputs and outputs are connected 
mutually to 2 circuits and the buffers with 3-state inverted 
outputs are made two-way buffers. 

The input/output A and output/input B input sections 
are provided with hysteresis for an increased noise margin. 

The input/output direction is controlled by OC^b 
OCba • 

When OCab and OCba are high, A becomes the input 
pin, with output obtained at pin B. Conversely, when 
OCab are OCba are low, B is the input and A is the output. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT 

CONTROL 

INPUT 


INPUTS/ 

OUTPUTS 



OUTPUT 

CONTROL 

INPUT 


OUTPUTS/ 

INPUTS 


Outline 20P4 


A high impedance status is initiated at both pin A and B 
when OCab is low and OCba's high, isolating A from B. 
Precautions should be taken to guard against OC/^b being 
at a high while OCba is low. This condition will result in 
output from both A and B, and could result in the IC being 
destroyed. 


CIRCUIT DIAGRAM (EACH BUFFER) 
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IVI74LS620P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Notei) 


Note 1. I : Input pin 
0 I Output pin 

Z High-impedance (A and B isolated) 

* ) Inhibit (No output from either A or B) 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 —h75'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 

V| 

Input voltage 

A, B 


-0.5~+5.5 

V 

OCab> OCba 


-0.5~-l-15 

V 

Vo 

Output voltage 

Off-state 

-0.5~-l-5.5 

V 

T opr 

Operating free-air ambient temperature range 


-20~+75 

°c 

Tstg 

Storage temperature range 


-65~+150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta = —20-t-75°C , unless otherwise noted ) 



Parameter 

1 Limits 


1^1 


IhhI 


Supply voltage 


5 


V 


High-fevel output current 

VohS2.4V 



-3 

mA 

VohS2V 



-15 



Low-level output current 

Vol^0.4V 



12 

mA 

VoL^O-SV 


_ 


mA 


ELECTRICAL CHARACTERISTICS (Ta — — 20-h75“C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V|H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.6 

V 

Vt-i-—Vt- 

Hysteresis width 

Vcc=4.75V 

0.2 

0.4 


V 

Vic 

Input clamp voltage 

Vcc=4.75V, Iic=- 18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V 

V(=0.6V, V|=2V 

IOH= —3mA 

2.4 

3.4 


V 

IOH= — 15mA 

2 



V 

VoL 

Low-level output voltage 

Vcc=4-75V 

V|=0.6V, V|=2V 

IOL=12mA 


0.25 

0.4 

V 

IOL=24mA ■ 


0.35 

0.5 

V 

lOZH 

Off-state high-level output current 

Vcc=5-25V, V| = 0.6V, V| = 2V, Vo = 2.7V 



20 

aA 

loZL 

Off-state low-level output current 

Vcc=5.25V, V|=0.6V, Vi = 2V, Vo = 0.4V 



-400 

aA 

l|H 

High-level input current 

A, B 

Vcc=5.25V,.V| = 2.7V 



20 

aA 

OCba, OCab 



20 

aA 

A, B 

Vcc=5.25V, V|=5.5V 



0.1 

mA 

OCba, OCab 

Vcc= 5-25V, Vi=10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V, Vi=0.4V 



-0.4 

mA 

los 

Short-circuit output current (Note 2) 

Vcc=5-25V, Vo=0V 

-40 


-225 

mA 

ICCH 

Supply current, all outputs high 



48 

70 

mA 

ICCL 

Supply current, all outputs low 



62 

90 

mA 

l.ccz 

Supply current, all outputs off 

Vcc=5-25V, V|=0V, V|=4.5V 


64 

95 

mA 


* : All typical values are at Vqc = OV, Ta = 25°C. 

Note 2. All measurements should be done quickly, and not more than one output should be shorted at a time. 


OCba 

OCab 

A 

B 

L 

L 

0 

1 

H 

H 

1 

0 

H 

L 

Z 

z 

L 

H 

* 

* 
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M74LS620P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta=25°C, unless otherwise noted ) 
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M74LS640P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74LS640P is a semiconductor integrated circuit con¬ 
taining 8 bus transmitter/receiver circuits with inverted 
outputs. 

FEATURES 

• Bi-directional transmission or separation of two 8 bit 
data is possible. 

• Hysteresis provided (width = 400mV typical) for input/ 
output A and output/input B 

• High fan-out (Iql = 24mA, Iqh = -15mA) 

• Wide operating temperature range. (Ta = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs of the two buffer circuits with 
3-state inverted outputs are connected together to form bi¬ 
directional buffers. Having hysteresis characteristics in the 
input section of input/output A and output/input B, noise 
margin is high. 

The data direction control input DIR controls the direc¬ 
tion of input and output. When DIR is high, A is the input 
terminal and B is the output terminal and when DIR is low, 
A is the output terminal and B is the input terminal. 

When the output control input OC is high, both A and 
B are put in the high-impedance state so the buffers are 
isolated. 

A device, M74LS640-1P, having the same pin connec¬ 
tions and functions except the value of Iql 48mA) has 
been provided. 














MITSUBISHI LSTTLs 

IVI74LS640P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 



Note 1: I : Input pin 

0^: Output (inverted output)pin 
Z: High impedance (Aand B separated) 
X: irreievant 


ABSOLUTE MAXIMUM RATINGS ( Ta= — 20~ +75''C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ +7 

V 

Vi 

Input voltage 

A. B 


-0.5~+5.5 

V 

DIR, ^ 


-0.5~ + 15 

V 

Vo 

Output voltage 

Off state 

-0'5~ +5.5 

V 

T opr 

Operating free-air ambient temperature range 


-20~ +75 

V 

T stg 

Storage temperature range 


-65~+150 

V 


RECOMMENDED OPERATING CONDITIONS (Ta=-20~ + 75ic, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 


V 

lOH 

High-level output current 

VohS2.4V 

nmuQH 


-3 

mA 

VohS2V 



-15 

mA 

lOL 

Low-level output current 

VoLi0.4V 

0 


12 

mA 

VolS0,5V 



24 

mA 


ELECTRICAL CHARACTERISTICS ( Ta = — 20-l-75'C, uniess otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 





V|H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.6 

V 

1 

1- 

> 

1 

-1- 

1- 

> 

Hysteresis width 

Vcc=4.75V 




V 

V|C 

Input clamp voltage 

Vcc=4.75V, lic=—18mA 



-1.5 

V 

VCH 

High-level output voltage 

Vcc=4.75V 

V|=0.6V, Vi=2V 

l0H= — 3 mA 

2.4 

3.4 


V 

loH= — 15mA 

2 



V 

VOL 

Low-level output voltage 

Vcc=4.75V 

Vi=0.6V, Vi = 2V 

IOL=12mA 


0.25 


V 

|QL=24mA 


0.35 

0.5 

V 

lOZH 

Off-state high-level output current 

Vcc=5.25V,V|=0.6V,V|=2V,Vo=2.7V 



20 

uA 

loZL 

Off-state low-level output current 





uA 


High-level input current 

A, B 

Vcc=5.25V, V|=2.7V 



20 

aA 

DIR, OC 



20 

aA 

A, B 

Vcc=5.25V, V(=5.5V 



0.1 

mA 

DIR, OC 

Vcc=5.25V, V|=10V 



0.1 

mA 

l|L 

Low-level input current 

Vcc=5.25V, V|=0.4V 




mA 

• os 

Short-circuit output current (Note 2) 

Vcc = 5.25V . Vo = 0V 



-225 

mA 


Supply current, all outputs high 

Vcc=5.25V, V|=0V, V|=4.5V 


48 

70 

mA 


Supply current, all outpus low 

Vcc=5.25V, V|=0V, V|=4.5V 


62 

90 

mA 


Supply current, all outputs off 

Vcc=5.Z5V, V|=0V, V|=4.5V 



95 

mA 


♦ : Aii typicai vaiues are at Vqq = 5V, Tg = 25°C, 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
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MITSUBISHI LSTTLs 

IVI74LS640P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

t PLH 

Low-to-high level output 
propagation time 

From input A to output B 

Cl=45pF (Notes) 


8 

10 

19 

From input B to output A 


8 

10 

t PHL 

High-to-low level output 
propagation time 

From input A to output B 


12 

15 

m 

From input B to output A 


12 

15 

tpZL 

Low output enable time 

From input 55 to output A 

RL = 667fi Cl=45pF 

(Note 3) 


25 

40 

B 

From input 55 to output B 


25 

40 

tpZH 

High output enable time 

From input 55 to output A 


23 

40 

ns 

From input 55 to output B 


23 

40 

tpLZ 

Low output disable time 

From input OC to output A 

Rl = 667£2 Cl=5pF 

(Note 3) 


17 

25 


From input OC to output B 


17 

25 

tpHZ 

High output disable time 

From input 55 to output A 


19 

25 

|[9 

From input OC to output B 


19 

25 


Note 3: Measurement circuit 


INPUT Vcc OUTPUT Vcc 



Parameter 

SW 1 

SW2 

t PZH 

Open 

Closed 

t PZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

t PHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, t^ = 6ns, tf = 
6ns, tw = 500ns,Vp = 3Vp.p, Zq = 50n 

(2) All diodes are high speed switching diodes 
(trr ^4ns). 

(3) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B 

(INPUT) ~l 


^ OC ^ 

e_J 









B, A 

(OUTPUT) 

tPHL 


i 

f - B. A 

(OUTPUT) 


f 



tPLH 




tPZH 


0.5V 


tPHZ 


OC ^ 

t _ i 




B. A 

(OUTPUT) 

JPZL 



J 

L 


3 

[;o.5v 


t^PLZ 

n 
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MITSUBISHI LSTTLs 

M74LS640-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74LS640-1P is a semiconductor integrated circuit 
containing 8 bus transmitters/receivers with inverted out¬ 
puts. 

FEATURES 

• Bi-directional transmission, or separation, of two 8-bit 
data is possible. 

• Hysteresis provided (= 400mV typical) for input/output 
A and output/input B 

• High fan-out (Iql “ 48mA, Iqh “ —15mA) 

• Wide operating temperature range (Tg = —20~+75° C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

In this device the inputs and outputs are connected 
mutually to 2 circuits and the buffers with 3-state inverted 
outputs are made two-way buffers. 

The input/output A and output/input B input sections 
are provided with hysteresis for an increased noise margin. 
The input/output direction is controlled by DIR. 

When DIR is high, A is made the input pin and B the 
output pin. When DIR is low, B is made the input pin and 
A the output pin. When OC is high, both A and B are put in 
the high-impedance state and A and B are isolated. 


PIN CONFIGURATION (TOP VIEW) 


DATA 

DIRECTION 

CONTROL 

INPUT 


INPUTS 

/OUTPUTS 


DIR -► 
A, ^ 
Az *-♦ 
As 

A 4 *-♦ 
As *->■ 
As *-► 
At — 
As *-► 
GND 


[1 

[I 

[I 

E 

E 

E 

E 

E 




E 

E 


a 




2^ 

13 . 


Vcc 
OC 

— 

n] -- B2 
*16] B 3 
«-► B 4 

13 B 5 

Be 

H‘^B7 

TT] Ba 


OUTPUT 

CONTROL 

INPUT 


OUTPUTS 

/INPUTS 


Outline 20P4 


CIRCUIT DIAGRAM (EACH BUFFER) 
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MITSUBISHI LSTTLs 

M74LS640-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Noten 


00 

DIR 

A 

B 

L 

L 

0 

1 

L 

H 

1 

0 

H 

X 

Z 

Z 


Notel: I : Input pin 

Ot Output (inverted) pin 
Z ; High-impedance (A, B isolated ) 
X '• Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta — — 20~-f 75X:, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply yoltage 


-0.5~ -1-7 

V 

Vi 

Input voltage 

A, B 


-0.5- -fS.5 

V 

DIR, ^ 


-0.5- + 15 

V 

Vo 

Output voltage 

Off-state 

-0.5- -1-5.5 

V 

T opr 

Operating free-air ambient temperature range 


-20- -h75 

r 

T stg 

1 Storage temperature range 


-65~-1-150 

V 


RECOMMENDED OPERATING CONDITIONS (Ta=—20—l-75“C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 


High-level output current 

VoHi2.4V 



-3 

mA 

VohS2V 

0 


-15 

mA 


Low-level output current 

VolS0.4V 



12 

mA 

VolS0.5V 



48 

mA 


ELECTRICAL CHARACTERISTICS (Ta=—20—f-75''C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

ViH 

High-level input'voltage 


2 



V 

ViL 

Low-level input voltage 




IIQgl 

V 

Vr-f-Vj- 

Hysteresis width 

Vcc=4.75V 


IQQII 


V 

Vic 

Input clamp voltage 

Vcc=4-75V. l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc= 4.75V 
Vi=0.6V, V|=2V 

IOH= — 3 m'A 

2.4 

3.4 


V 

loH= — 15mA 

2 



V 

VcL 

Low-level output voltage 


loL—12mA 


0.25 


V 



■IIIC1.-M 


V 



0.4 

0.5 

V 

loZH 

Off-state high-level output current 

Vcc= 5.25V. V|=0.6 V, V|= 2V. Vo = 2.7 V 



20 

aA 

•oZL 

Off-state low-level output current 

Vcc=5:25V,V|=0.6V.Vi=2V,Vo=0.4V 



-400 

aA 


High-level input current 

A, B 

Vcc=5.25V. V|=2.7V 



20 

aA 

DIR, ^ 



20 

aA 

A, B 




0.1 

mA 

DIR, ^ 

Vcc=5.25V. V|=10V 



0.1 

mA 


Low-level input current 

Vcc=5.25V, V|=0.4V 




mA 


Short-circuit output current (Note 2) 

Vcc = 5.25V . Vo = 0V 

-40 


-225 

mA 


Supply current, all outputs high 

Vcc=5.25V. V|=0V. V|=4.5V 


48 

70 

mA 


Supply current, all outputs low 

Vcc=5.25V. V|=0V, V|=4.5V 



90 

mA 


Supply current, all outputs off 

Vcc=5.25V. V|=0V, Vi=4.5V 



95 

mA 


:|e : All typical values are at Vcc= Ta = 25 C 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
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MITSUBISHI LSTTLs 


IVI74LS640-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25"C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

I 

0. 

Low-to-high-level 

From input A to output B 




8 

10 

ns 

output propagation time 

From input B to output A 

Cl=45pF (Note3) 



8 

10 

tpHL 

High-to-low level 

From input A to output B 



12 

15 

ns 

output propagation time 

From input B to output A 




12 

15 

tpZL 

Low-level output enable time 

From input OC to outputA 




25 

40 

■ns 

From input to output B 

Rl = 667Q Cl = 45pF 

(Note 3) 


25 

40 

tpZH 

High-level output enable time 

From input OC to outputA 


23 

40 

ns 

From input OC to output B 




23 

40 

tpLZ 

Low-level output disable time 





17 

25 

ns 


Rl = 667Q Cl=5pF 

( Note 3 ) 


17 

25 

N 

I 

Q. 

High-level output disable time 

From input OC to outputA 


19 

25 

ns 

From input OC to output B 




19 

25 


Note 3: Measurement circuit 


INPUT Vcc OUTPUT Vcc 



Symbol 

SW 1 

SW2 

tpzH 

Open 

Closed 

tpzL 

Closed 

Open 

tPLZ 

Closed 

Closed 

t PHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following 
characteristics: 

PRR = IMHz, tr = 6ns, tf = 6ns, t^ = 500ns, 
Vp =3Vp.p,Zo = 50n. 

(2) All diodes are switching diodes (trr ^4ns). 

(3) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) -j 

L ^ 

V_ 

L_ J 

L 








_ i 

L ■ 

B, A (OUTPUT) 

t^PHL 


1 

f. B, A (OUTPUT) 


\ 

r 




jPLH 





tpZH tpHZ 


OC 



B, A (OUTPUT) 

tPZL 


f 




tPLZ 


0.5V 
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MITSUBISHI LSTTLs 

M74LS641P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT(NONINVERTED) 


DESCRIPTION 

The M74LS641P is a semiconductor integrated circuit con¬ 
taining 8 bus transmitter/receiver circuits with non-inverted 
open collector outputs. 

FEATURES 

• Bi-directional transmission or separation of two 8 bit 
data is possible. 

• Open collector outputs 

• Hysteresis provided (width = 400mV typical) for input/ 
output A and output/input B 

• High fan-out doL = 24mA) 

• Wide operating temperature range. (Ta = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs of the two buffer circuits with 
3-state non-inverted outputs are connected together to 
form bi-directional buffers. The input sections of input/ 
output A and output/input B have been designed with 
hysteresis characteristics giving increased noise margin. 
The input/output direction is controlled by DIR. 

When Dl R is high, A is the input pin and B is the output 
pin. When DIR is low then B is input terminal and A is the 
output terminal. When output control input OC is high, 
A and B become high so the buffers are isolated. 

Open collector outputs are provided, so the high-level 
output impedance can be freely selected with external load 
resistors. 

The functions and pin connections of this 1C are identi¬ 
cal to those of M74LS645P. 



A device, M74LS641-1P, having the same pin connec¬ 
tions and functions except the value of Iql ( ~ 48mA) has 
been provided. 
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MITSUBISHI LSTTLs 

M74LS641P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT(NONINVERTED) 


FUNCTION TABLE (Note 1) 



DIR 

A 

B 

L 

L 

0 

1 

L 

H 

I 

0 

H 

X 

H 

H 


Note 1: I : Input pin 

0: Output (non-inverted output) pin 
X: Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20~ +75t3. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 

Vi 

Input voltage 

A, B 


-0.5~ +7 

V 



-0.5~ + 15 

V 

Vo 

Output voltage 

High-level state 

-0.5'-+7 

V 

T opr 



-20- +75 

“C 

Tstg 

Storage temperature range 


-65-+150 

■c 


RECOMMENDED OPERATING CONDITIONS (Ta = -20~ + 75TC. unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

H9S 

Supply voltage 

4.75 

5 

5.25 

V 

i^BSi 

High-level output current 

Vo=5.5V 

0 


100 


1 lOL 

Low-level output current 

VolS0.4V 

0 


12 

mum 

VolS0.5V 



24 

■S! 


ELECTRICAL CHARACTERISTICS (Ta= — 20-(-75X:, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

V|H 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.6 

V 

Vt-h-Vt- 

Hysteresis width 

Vcc=4.75V 

0.2 

0.4 


V 

Vic 

Input clamp voltage 

Vcc=4.75V. l|c=-18mA 



-1.5 

V 

lOH 

High-level output current 

Vcc=4.75V, V| =0.6V, V|-=2V, Vo = 5.5V 



100 

aA 

VoL 

Low-level output voltage 

Vcc=4.75V 

Vi = 0.6V, Vi=2V 




0.4 

V 

loL“24mA 


0.35 

0.5 

V 

IlH 

High-level input current 

A. B 

Vcc=5.25V. V| =2.7V 



20 

aA 

DIR, DC 



20 

aA 

A, B 




0.1 

mA 

DIR, OC' 

Vcc=5.25V, V, =10V 




mA 

IlL 

Low-level input current 

Vcc=5.25V. Vt =0.4V 



-0.4 

mA 

ICOH 

Supply current, all outputs high 

Vcc=5.25V, V| =0V.. V| =4.5V 


48 

70 

mA 

ICCL 

Supply current, all outputs low 

Vcc=5.25V, V|=0V. Vi=4.5V 


62 

90 

mA 

iccz 

Supply current, all outputs off 

Vcc=5.25V. V|=0V, V| = 4.5V 


64 

95 

mA 


i|c : All typical values are at Vcc = 5V, Tg = 25°C. 
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MITSUBISHI LSTTLs 

M74LS641P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT(NONINVERTED) 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25''C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

1 PLH 

Low-to-high level output 
propagation time 

From input A to output B 

Cl=45pF, Rl= 667C? (Note2) 


20 

25 

ns 

From input B to output A 


20 

25 

I 

Q. 

High-to-low level output 
propagation time 

From input A to output B 


15 

25 

ns 

From input B to output A 


15 

25 

IPLH 

Low-to-high level output 
propagation time 

From input SC to output A 


25 

40 


From input SC to output B 


25 

40 

tpHL 

High-to-low level output 
propagation time 

From input SC to output A 


30 

50 


From input OC to output B 


30 

50 


Note 2: Measurement circuit 


INPUT Vcc Vcc OUTPUT 



( 2 ) 


The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, tp ,= 6ns, tf = 
6ns, tyv = 500ns,\/p = 3Vp.p, Zq = 50n 
Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 


A.B 

(INPUT) 


B,A 

(OUTPUT) 
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MITSUBISHI LSTTLs 

M74LS641-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT(NONINVERTED) 


DESCRIPTION 

The M74LS641-1P is a semiconductor integrated circuit 
containing 8 bus transmitters/receivers with non-inverted 
outputs, 

FEATURES 

• Bi-directional transmission, or separation, of two 8-bit 
data is possible. 

• Open collector outputs 

• Hysteresis provided (= 400mV typical) for input/output 
A and output/input B 

• High fan-out (Iql “ 48mA) 

• Wide operating temperature range (Ta= —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

In this device the inputs and outputs are connected 
mutually to 2 circuits and the buffers with open collector 
non-inverted outputs are made two-way buffers. 

The input/output A and output/input B input sections 
are provided with hysteresis for an increased noise margin. 
The input/output direction is controlled by DIR. 

When DIR is high, A is made the input pin and B the 
output pin. When DIR is low, B is made the input pin and 
A the output pin. When output control input OC is high. 


PIN CONFIGURATION (TOP VIEW) 



both A and B go to high and are isolated. 

The functions and pin connections of this device are 
identical to those of M74LS645-1P but since open collector 
outputs are provided, the high-level output impedance can 
be freely selected with an external load resistor. 


CIRCUIT DIAGRAM (EACH BUFFER) 
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MITSUBISHI LSTTLs 

M74LS641-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT(NONINVERTED) 


FUNCTION TABLE (Note!) 



DIR 

A 

B 

L 

L 

0 

1 

L 

H 

1 

0 

H 

X 

H 

H 


Notel: I : Input pin 

0 I Output (non-inverted) pin 
X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20~+75'C, unless otherwise noted)' 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-l-7 

V 

V| 

Input voltage . 

A. B 


-0.5~+7 

V 

DIR, OC 


-0.5~ + 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~+7 

V 

T opr 

Operating free-air ambient temperature range 


-20- +75 

t 

T stg 

Storage temperature range 


-65-+ 150 

V 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20"“ + 75*0, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

^^9 

Supply voltage 


5 

5.25 

V 

MH!B 

High-level output current 

Vo=5.5V 



100 




Vol^0.4V 

0 


12 


VoL^O.SV 

0 


48 

Boon 


ELECTRICAL CHARACTERISTICS (Ta = —20-l-ySt, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

■ViH 

High-leyel input yoltage 


2 



V 

ViL 

Low-level input voltage 




0.6 

V 

Vj + — Vt- 

Hysteresis width 

Vcc=4.75V 

0.2 

0.4 


V 

Vic 

Input clamp voltage 

Vcc=4.75V. lic=-18mA 



-1.5 

V 

lOH 

High-level output current 

Vcc = 4.75V, Vi =0.6V, Vi =2V, Vo=5.5V 




aA 

VoL 

Low-level output voltage 

Vcc = 4.75 V 

Vi=0.6, V,=2V 

1 OL=12mA 


0.25 

■m 

V 

loL=24mA 


0.35 


V 

IOL=48mA 


0.4 

0.5 

V 

IlH 

High-level input current 

A, B 

Vcc= 5.25V. V| =2.7V 




aA 

DIR, OC 



HjjBBi 

aA 

A. B 

Vcc=5.25V, V| =5.5V 



0.1 

mA 

DIR, OC 

Vcc= 5.25V. V|=10V 




mA 

IlL 

Low-level input current 

Vcc=5.25V. V| = 0.4V 



-0.4 

mA 


Supply current, all outputs high 

Vcc=5.25V, V| =0V.. Vi =4.5V 


48 


mA 

ICCL 

Supply current, all outputs low 

Vcc=5.25V. V|=0V. Vi=4.5V 


62 


mA 

iccz . 

Supply current, all outputs off 

Vcc=5.25V, Vi=0V, V| =4.5V 


64 

95 

mA 


* ; All typical values are at Vcc= 5V, Ta = 25°C 
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MITSUBISHI LSTTLs 

M74LS641-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT(NONINVERTED) 


SWITCHING CHARACTERISTICS (Vcc—5V, Ta=25‘C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high-level output 
propagation time 

From input A to output B 

Cl=45pF. Rl= 667Q (Note 2) 


20 

25 

ns 

From input B to output A 


20 

25 


High-to-low level output 

propagation time 

From input A to output B 


15 

25 

ns 

From input B to output A 


15 

25 

^PLH 

Low-to-high level output 
propagation time 

From input 5C to output A 


25 

40 

ns 

From input OC to output B 


25 

40 

tpHL 

High-to-low-level output 
propagation time 

From input OC to output A 


30 

50 

ns 

From input OC to output B 


30 

50 


Note 2; Measurement circuit 


INPUT Vcc Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz, tr = 6ns, tf = 6ns, tw = 500ns, 

Vp = 3Vp.p, Zq = 50n. 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS642P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


DESCRIPTION 

The M74LS642P is a semiconductor integrated circuit con¬ 
taining 8 bus transmitter/receiver circuits with inverted 
open collector outputs. 

FEATURES 

• Bi-directional transmission or separation of two 8 bit 
data is possible. 

• Open collector outputs 

• Hysteresis provided (width = 400mV typical) for input/ 
output A and output/input 8 

• High fan-out (IOL “ 24mA) 

• Wide operating temperature range. (Ta = -20 ~ -i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs of the two buffer circuits with 
inverted output open collectors are connected together to 
form bi-directional buffers. 

The input sections of input/output A and output/input 
B have been designed with hysteresis characteristics for 
increased noise margin. The input/output direction is con¬ 
trolled by DIR. 

When DIR is high then A is the input pin and B is the 
output pin. When DIR is low then B is input pin and A is 
the output pin. When output control input OC is high, A 
and B become high so the buffers are isolated. 

Open collector outputs are provided, so the high-level 
output impedance can be freely selected with external load 
resistors. 


PIN CONFIGURATION (TOP VIEW) 



Vcc 


OUTPUT 

«- OC CONTROL 
INPUT 

-B, I 


*-* 02 
B3 


OUTPUTS/ 

INPUTS 


Be 


By 


Bs 


♦ : OPEN COLLECTOR OUTPUT 


Outline 20P4 


The functions and pin connections of this 1C are identi¬ 
cal to those of M74LS640P. 

A device, M74LS642-1P, having the same pin connec¬ 
tions and functions except the value of Iql (- 48mA) has 
been provided. 


CIRCUIT DIAGRAM (Each buffer) 
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MITSUBISHI LSTTLs 


IVI74LS642P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


FUNCTION TABLE (Note 1) 


oc 

DIR 

A 

B 

L 

L 

0 

1 

L 

H 

1 

0 

H 

X 

H 

H 


Notel: I: Input pin 

'U: Output (inverted output) pin 
X: Irrelevant 


ABSOLUTE MAXIMUM RATINGS ( Ta = — 20-1- 75t;. unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -t-7 

V 

Vi 

Input voltage 

A, B 


-0.5~ +7 

V 

DIR, OC 


-0.5~ -h 15 

V 

Vo 

Output voltage 

High-level state 

-0.5~ +1 

V 

T opr 

Operating free-air ambient temperature range 


-20- +75 

t; 

T stg 

Storage temperature range 


-65~+150 

X: 


RECOMMENDED OPERATING CONDITIONS (Ta= —20~ + 75'C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 


Supply voltage 


5 

5.25 

V 


High-level output current 


0 




1 lOL 

Low-level output current 

Vol^O.AV 

0 


12 


VolS0.5V 

O 


24 

BUM! 


ELECTRICAL CHARACTERISTICS ( Ta= — 20-1-75‘C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ )|c 

Max 

V|H 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.6 

V 

Vt + -Vt- 

Hysteresis width 

Vcc=4.75V 

0.2 

0.4 



Vic 

Input clamp voltage 

Vcc= 4.75V, lic=-.18mA 



- 1.5 


Iqh 

High-level output current 

Vcc = 4.75V, V| =0.6V, Vi =2V, Voh = 5.5V 



100 

aA I 


Low-level output voltage 

Vcc = 4.75 V 

V| = 0.6V, V| = 2V 

10L= 12mA 



0.4 


IOL = 24mA 






High-level input current 

A, B 

1 

Vcc=5.25V. V| =2.7V 



20 


DIR, OC 



20 


A, B 

Vcc=5.25V. V|=5.5V 



0.1 

mA 

DIR, OC 

Vcc=5.25V, V| =10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V. V| =0.4V 



-0.4 

mA 

ICCH 

Supply current, all outputs high 

Vcc=5-25V. V|=0V, V|=4.5V 


48 

70 

mA 

ICCL 

Supply current, all outputs low 

Vcc=5.25V, V|=0V, V|=4.5V 


62 

90 

mA 

iccz 

Supply current, all outputs off 

Vcc=5.25V, V|=0V. Vi = 4.5V 


64 

95 

mA 


* : All typical values are at Vcc = 5V, Tg = 25°C. 
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MITSUBISHI LSTTLs 

M74LS642P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS (Vcc = 5\/, Ta = 25ti, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tpLH 

Low-to-high level output 
propagation time 

From input A to output B 

Cl=45pF, Rl=667 £5 

(Note 2) 


16 

25 

ns 

From input B to output A 


16 

25 

tpHL 

High-to-low level output 
propagation time 

From input A to output B 


14 

25 

ns 

From input B to output A 


14 

25 

tpLH 

Low-to-high level output 
propagation time 

From input 5C to output A 


25 

40 

ns 

From input OC to output B 


25 

40 

tpHL 

High-to-low level output 
propagation time 

From input OC to output A 


30 

60 

ns 

From input OC to output B 


30 

60 


Note 2: Measurement circuit 


INPUT Vcc Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, tr = 6ns. tf = 
6ns, tw = 500ns,Vp = 3Vp.p, Zq = 50n 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) _^ 

r i 

^ OC ^ 

i 











B, A (OUTPUT) 

tPHL 

k . 

_J 

B, A (OUTPUT) 

tPHL| 

k 

3.. 

L 


tPLH 


tpLH 
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MITSUBISHI LSTTLs 

M74LS642-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


DESCRIPTION 

The M74LS642-1P is a semiconductor integrated circuit 
containing 8 bus transmitters/receivers with open collector 
inverted outputs. 

FEATURES 

• Bi-directional transmission, or separation, of two 8-bit 
data is possible. 

• Open collector outputs 

• Hysteresis provided (= 400mV typical) for input/output 
A and output/input B 

• High fan-out (Iql “ 48mA) 

• Wide operating temperature range (Ta = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

In this device the inputs and outputs are connected 
mutually to 2 circuits and the buffers with open collector 
inverted outputs are made two-way buffers. 

The input/output A and output/input B sections are 
provided with hysteresis for an increased noise margin. The 
input/output direction is controlled by DIR. 

When DIR is high, A is made the input pin and B the 
output pin. When DIR is low, B is made the input pin and 
A the output pin. When OC is high, both A and B are high 
and A and B are isolated. 


PIN CONFIGURATION (TOP VIEW) 



* ; OPEN COLLECTOR OUTPUTS 

Outline 20P4 


The functions and pin connections of this device are 
identical to those of M74LS640-1P but since open collector 
outputs are provided, the high-level output impedance can 
be freely selected with an external load resistor. 


CIRCUIT DIAGRAM (EACH BUFFER) 
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MITSUBISHI LSTTLs 

IVI74LS642-1P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


FUNCTION TABLE (Note ) 


oc 

DIR 

A 

B 

L 

L 

0 

1 

L 

H 

1 

0 

H 

X 

H 

H 


Note): I : Input pin 

0 ; Output (inverted) pin 
X ; Irreievant 


MAXIMUM ABSOLUTE RATINGS (Ta = — 20~ +75X;, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 

Vi 

Input voltage 

A, B 


-0.5~ +7 

V 

DIR, ^ 


-0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

-0.5~ +7 

V 

T opr 

Operating free-air ambient temperature range 


-20~-f 75 

■c 

T stg 

Storage temperature range 


-65~ + 150 

“C 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20 —1-75‘C. unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25' 

V 

lOH 

High-level output current 

Vo=5.5V 

0 


100 

aA 

lOL 

Low-level output current 

VolS0.4V 

0 


12 

mA 

VoL^O.SV 

0 


48 

mA 


y 

ELECTRICAL CHARACTERISTICS (Ta = — 20 —l-75'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

ViH 

High-level input voltage 


2 



V 

V(L 

Low-level input voltage 




0.6 

V 

Vt-^-Vt- 

Hysteresis width 

Vcc= 4.75V 

0.2 

0.4 


V 

Vic 

Input clamp voltage 

Vcc=4.75V. lic=-18mA 



- 1.5 

V 

I OH 

High-level output current 

Vcc = 4.75V. V| =0.6V, Vi =2V, Vo = 5.5V 



100 

aA 

VoL 

Low-level output voltage 

Vcc=4.75 V 

V|=0.6V, V|=2V 

IOL=12mA 


0.25 

0.4 

V 

1 OL=24mA 


0.35 

0.5 

V 

IOL=48mA 


0.4 

0.5 

V 

IlH 

High-level input current 

A, B 

Vcc=5.25V. V| =2.7V 



20 

aA 

DIR, DC 



20 

;UA 

A, B 

Vcc=5.25V. V| =5.5V 



0.1 

mA 

DIR, DC 

Vcc=5.25V. V| =10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc=5.25V. Vi =0.4V 



-0.4 

mA 

ICCH 

Supply current, all Outputs high 

Vcc=5.25V. V| =0V. Vi=4.5V 


48 

70 

mA 

ICCL 

Supply current, all outputs low 

Vcc=5.25V. V|=0V. Vi=4.5V 


62 

90 

mA 

iccz 

. Supply current, all outputs off 

Vcc=5.25V. V|=0V. V|=4.5V 


64 

95 

mA 


* : All typical values are at Vcc= 5V, Ta = 25‘G 
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MITSUBISHI LSTTLs 


IVI74LS642-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS (VcC = 5V, Ta=25°C, unless otherwise noted ) 



Symbol 

Parameter 


Low-to-high-level output 

From input A to output B 


propagation tihne 

From input B to output A 


High-to-low level outpout 

From input A to output B 


propagation time 

From input B to output A 


Low-to-high level output 

From input OC" to output A 

tPLH 

propagation time 

From input OC to output B 


High-to-low-level output 

From input SCto output A 


propagation time 

From input OC to output B 



16 

25 

16 

25 

14 

25 

14 


25 

40 

25 

40 

30 

60 


60 



Note 2: Measurement circuit 



(1) The pulse generator (PG) has the following characteristics: 
PRR = IMHz, tr = 6ns, tf = 6ns, t„ = 500ns, 

Vp = 3Vp.p, Zo = 5on, 

(2) Cl includes probe and jig capacitance. 








































MITSUBISHI LSTTLs 

M74LS643P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74LS643P is a semiconductor integrated circuit con¬ 
taining 8 bus transmitter/receiver circuits with inverted and 
non-inverted outputs. 

FEATURES 

• Bi-directional transmission or separation of two 8 bit 
data is possible. 

• Hysteresis provided (width = 400mV typical) for input/ 
output A and output/input B 

• High fan-out (I OL “ 24mA, I OH 5mA) 

• Wide operating temperature range. (Ta = -20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs of the two buffer circuits with 3- 
state outputs are connected together to form bi-directional 
buffers. 

The input sections of input/output A and output/input 
B have been designed with hysteresis characteristics for 
increased noise margin. The input/output direction is con¬ 
trolled by DIR. 

When DIR is high then A is the input pin and B is the 
output pin. When DIR is low then B is input pin and A is 
the output pin. 

When output control input OC is high, both A and B are 
put in the high-impedance state so the buffers are isolated. 

A device, M74LS643-1P, having the same pin connec¬ 
tions and functions except the value of Iql (= 48mA) has 
been provided. 


PIN CONFIGURATION (TOP VIEW) 


DATA 

DIRECTION 

CONTROL 

INPUT 


DIR -► 


f A, - 


Az *-* 


INPUTS/ 

OUTPUTS 


As ^ 
Ai 

As — 
As 


At >«• 


Ag 


GND 


{L 

H 

E 


-W 


2^ 

iU 

iU 

in 




E 

E 

E 

E 




E 

E 




Ti]. 

M] 

iE 


li] 


Vcc 

_ OUTPUT 
OC CONTROL 
INPUT 

Bi ' 

Bz 

Bs 

Bi 

OUTPUTS/ 
□ INPUTS 

Be 

Bt 

Bg 


Outline 20P4 


CIRCUIT DIAGRAM (Each buffer) 
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MITSUBISHI LSTTLs 

M74LS643P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 


FUNCTION TABLE (Note 1) 


00 

DIR 

A 

B 

L 

L 

0 

1 

L 

H 

1 

0 

H 

X 

z 

z 


Note 1: I : Input pin 

0: Output (non-inverted output) pin 
0: Output (inverted output) pin 
Z: High impedance (A, B separated) 
X: Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = -20~-l-75'C , unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~+7 


Vi 

Input voltage 

A, B 


-0.5~ -1-5.5 

V 

DIR, ^ 


-0.5~ -f-15 

V 

Vo 

Output voltage 

Off state 

-0.5~ -1-5.5 

V 

T opr 

Operating free-air ambient temperature range 


-20~ -1-75 

O 

T stg 

Storage temperature range 


-65~-f-150 

•c 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20— \-15V. unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

• oh 

High-level output current 

Voh^2.4V 

0 


-3 

mA 

VoH^ 2 V 

0 


-15 

mA 




0 


12 

mA 

VoL^O- 5V 

0 


24 

' mA 


ELECTRICAL CHARACTERISTICS ( Ta = — 20—l-75''C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.6 

V 

Vt-h-Vt- 

Hysteresis width 

Vcc=4.75V 

0.2 

0.4 


V 

V|C 

Input clamp voltage 

Vcc= 4.75V, l|c=-18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V 

V|=0.6V, V|=2V 

l0H= — 3 mA 

2.4 

3.4 


V 

loH= ~ 15mA 

2 



V 

VoL 

Low-level output voltage 

Vcc=4.75V 

V| = 0.6V, V| = 2V 

l0L= 12mA 


0.25 

0.4 

V 

IOL = 24mA 


0.35 

0.5 

V 

lOZH 

Off-state high-level output current 

Vco=5.25V,V|=0.6V,V|=2V,Vo=2.7V 



20 

uA 

lOZL 

Off-state low-level output current 





uA 

IlH 

High-level input current 

A, B 

Vcc=5.25V, V|=2.7V 




uA 

DIR, 00 



20 

mA 

A, B 

Vcc=5.25V, V|=5.5V 




mA 

DIR, ^ 

Vcc=5.25V, V|=10V 




mA 

l|L 

Low-level input current 

Vcc=5.25V, V|=0.4V 




mA 

los 

Short-circuit output current (Note 2) 

Vcc= 5.25V, Vo=0V 

-40 



mA 


Supply current, all outputs high 

Vcc=5.25V, V|=0V, V|=4.5V 


48 

70 

mA 


Supply current, all outputs low 

Vcc=5.25V. V|=0V. V|=4.5V 


62 


mA 


Supply current, all outputs off 

Vcc=5.25V, V|=0V. V|=4.5V 


64 

95 

mA 


* : All typical values are at Vqq = 5V, Tg = 25°C. 

Note 2 : All measurements should be done quickly, and not more than one output should be shorted at a time. 
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MITSUBISHI LSTTLs 

IVI74LS643P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25”C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

t PLH 

Low-to-high level output 
propagation time 

From input A to output B 

Cl=45pF (Note 3) 


8 

10 

ns 

From input B to output A 


8 

10 

t PHL 

High-to-low level output 
propagation time 

From input A to output B 


12 

15 

ns 

From Input B to output A 


12 

15 

tpZL 

Low output enable time 

From input Qc to output A 

Rl = 667£2 Cl = 45pF 

(Note 3) 


25 

40 

ns 

From input OU to output B 


25 

40 

tpZH 

High output enable time 

From input 5c to output A 



40 

ns 

From input Oc to output B 



40 

tPLZ 

Low output disable time 

From input OC to output A 

Rl = 667Q Cl=5pF 

(Note 3) 


17 

25 

ns 

From input OC to output B 


17 

25 

t PHZ 

High output disable time 

From input OC to output A 


19 

25 

ns 

From input OC to output B 


19 

25 


Note 3: Measurement circuit 


INPUT Vcc OUTPUT Vcc 



Parameter 

SW1 

SWZ 

tpzH 

Open 

Closed 

tPZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

tpHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, tp = 6ns, tf = 
6ns, tyv = 500ns, Vp = 3Vp.p, Zq = 50f2 

(2) All diodes are high speed switching diodes 
(trr^4ns). 

(3) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

IVI74LS643-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74LS643-1P is a semiconductor integrated circuit 
containing 8 bus transmitters/receivers with inverted and 
non-inverted outputs. 

FEATURES 

• Bi-directional transmission, or separation, of two 8-bit 
data is possible. 

• Hysteresis provided (= 400m\/ typical) for input/output 
A and output/input B 

• High fan-out (Iql ” 48mA, Iqh " —15mA) 

• Wide operating temperature range (Tg = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

In this device the inputs and outputs are mutually 
connected and the buffers with non-inverted outputs and 
the buffers with 3-state inverted outputs are made two-way 
buffers. 

The input/output A and output/input B input sections 
are provided with hysteresis for an increased noise margin. 
The input/output direction is controlled by DIR. 

When DIR is high, A is made the input pin and B the 
output pin. When DIR is low, B is made the input pin and 
A the output pin. When output control input OC is high, 
both A and B are put in the high-impedance state and A 
and 6 are isolated. 


PIN CONFIGURATION {TOP VIEW) 


DATA 

DIRECTION 

CONTROL 

DIR -► |T 

-^ 


INPUT 

A, -[7 

1^3 

HI 

INPUTS 
/OUTPUTS ■ 

1 

mSt 



■IgH 

B 


^11 

la 

H 


Vcc 
♦- OC 
— B, 

♦-» 

2^ ♦-* B 3 

Is] B4 
B5 
♦-* Be 
i|]-B7 

1T| Be 


OUTPUT 

CONTROL 

INPUT 


OUTPUTS 

/INPUTS 


Outline 20P4 


CIRCUIT DIAGRAM (EACH BUFFER) 


OUTPUT 

CONTROL 

INPUT 


DATA 

DIRECTION 

CONTROL 

INPUT 
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MITSUBISHI LSTTLs 

IVI74LS643-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 


FUNCTION TABLE (Notei) 


00 

DIR 

A 

B 

L 

L 

0 

1 

L 

H 

1 

0 

H 

X 

2 

z 


Note 1: I : Input pin 

0 : Output (non-inverted) pin 
0 : Output (inverted) pin 
Z : High-impedance (A, B are isolated) 
X '■ Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta=—20—1-75‘C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 

V( 

Input voltage 

A, B 


-0.5~+5.5 

V 

DIR, ^ 


-0.5~ + 15 

V 

Vo 

Output voltage 

Off-state 

-0.5~ +5.5 

V 

T opr 

Operating free-air ambient temperature range 


-20~+75 

"c ■ 

T stg 

Storage temperature.range 


-65~ + 150 

V 


RECOMMENDED OPERATING CONDITIONS (Ta = —20~ ^ , unless otherwise noted). 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

, 5.25 

V 

• oh 

High-level output current 

Voh^2.4V 

0 


-3 

mA 

VoH^ 2 V 

0 


-15 

mA 

lOL 

Low-level output current 

VolS0.4V 

0 


12 

mA 

Vol^0.5V 

0 


48 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20— 75X^, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.6 

V 

1 

H 

> 

1 

+ 

Hysteresis width 

Vcc=4.75V 

0.2 

0.4 


V 

Vic 

Input clamp voltage 

Vcc=4.75V. Iic=-18mA 



- 1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V 

V| =0.6V, V| =2V 

‘l 0 H= —3mA 

2.4 

3.4 


V 

IOH= 15mA 

2 



V 

VOL 

Low-level output voltage 

Vcc=4.75V 
V|=0.6V, V|=2V 

1 ol~ ^ 2mA 


0.25 

0.4 

V 

IOL=24mA 


0.35 

0.5 

V 

IOL=48mA 


0.4 

0.5 

V 

loZH 

Off-state high-level output current 

Vcc = 5.25V. V| =0.6V, Vi =2V, Vo = 2.7V 



20 

aA 

lOZL 

Off-state low-level output current 

Vcc = 5.25V. Vi =0.6V, V| =2V, Vo = 0.4V 



-400 

aA 

IlH 

High-level input current 

A. B 

Vcc=5.25V. Vi =2.7V 



20 

aA 

DIR. OC 



20 

aA 

A, B 

Vcc= 5.25V, Vi =5.5V 



0.1 

mA 

DIR, OC 

Vcc=5.25V. Vi = 10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc= 5.25V. Vi = 0.4V 



-0.4 

mA 

•os 

Short-circuit output current (Note 2) 

Vcc= 5.25V. Vo= 0 V 

-40 


-225 

mA 

ICCH 

Supply current, all outputs high 

Vcc=5.25V. Vi= OV, V|=4.5V 


48 

70 

mA 

ICCL 

Supply current, all outputs low 

Vcc=5.25V. V|=0V, V|=4.5V ' 


62 

90 

mA 

Iccz 

Supply current, all outputs off 

Vcc=5.25V. V|=0V, V| =4.5V 


64 

95 

mA 


♦ All typical values are at Vcc=5V, Ta = 25''C 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
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IVI74LS643-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 


SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

t PLH 

Low-to-high-level output 
propagation time 

From input A to output B 

Cl=45pF (Note3) 


8 

10 

ns 

From input B to output A 


8 

10 

tpHL 

High-to-low level output 
propagation time 

From input A to output B 


12 

15 

ns 

From input B to output A 


12 

15 

tpZL 

Low-level output enable' 
time 

From input OC to output A 

Rl=667Q Cl=45pF (Note3) 


25 



From inputOCto output B 


25 


I 

N 

0. 

High-level output enable 

time 

From inputOCto output A 


23 



From inputOCto output B 


23 


N 

Q. 

Low-level output disable 

time 

From inputOCto output A 

Rl = 667£2 Cl=5pF (Note3) 


17 

25 

ns 

From inputOCto output B 


17 

25 

N 

I 

0. 

High-level output disable 

time 

From inputOCto output A 


19 

25 

ns 

From inputOCto output B 


19 

25 


Note 3: Measurement circuit 


INPUT 

9 


Vcc OUTPUT Vcc 

RlI 




OUT 

PG 





1 

_1 


50Q. 


itr 






SKQ 

-AW~ 




^SW2 


Symbol 

SW 1 

SW2 

tpZH 

Open 

Closed 

tpZL 

Closed 

Open 

tpLZ 

Closed 

Closed 

t PHZ 

Closed 

Closed 


(1) The'pulse generator (PG) has the following 
characteristics: 

PRR = 1 MHz, tr = 6ns, tf = 6ns, ty, = 500ns, 
Vp =3Vp.p, Zo = 50JT 

(2) All diodes are switching diodes |l„ ^ rlnsl, 

(3) Cl includes probe and jig capacilance. 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) 


B (OUTPUT) 


A (OUTPUT) 



oc 


A, B(OUTPUT) 


A, B(OUTPUT) 
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MITSUBISHI LSTTLs 

M74LS644P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74LS644P is a semiconductor integrated circuit con¬ 
taining 8 bus transmitter/receiver circuits with inverted, 
non-inverted open coliector outputs. 

FEATURES 

• Bi-directionai transmission or separation of two 8 bit 
data is possibie. 

• Open collector outputs 

• Hysteresis provided (width = 400mV typical) for input/ 
output A and output/input B 

• High fan-out doL = 24mA) 

• Wide operating temperature range. (Tg = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 


PIN CONFIGURATION (TOP VIEW) 


DATA 

DIRECTION 

CONTROL 

DIR -► (T 



2^ Vcc 

INPUT 

'Ai .^(T 

A2 ‘-►[T 

A 3 *-* [I 



15 ] <- OC 
1D‘-b, ' 

47] 

INPUTS/ 

OUTPUTS 

Aa [L 
As *-* [T 

iD «-♦ B3 
js] *- Ba 


As *-[I 

A? *~* fT 
As -[T 
GND [io 



13 — Bs 
15 ]*- Be 

1 ^ •— B7 

Bs 


OUTPUT 

CONTROL 

INPUT 


OUTPUTS/ 

INPUTS 


FUNCTIONAL DESCRIPTION 

The inputs and outputs of the buffer circuits with open col¬ 
lector outputs are connected together to form bi-directional 
buffers. The input sections of input/output A and output/ 
input B have been designed with hysteresis characteristics 
giving increased noise margin. The input/output direction 
is controlled by DIR. 

When DIR is high then A is the input pin and B is the 
output pin. When DIR is low then B is Input pin and A is 
the output pin. When output control input OC is high, A 
and B become high so the buffers are isolated. 

Open collector outputs are provided, so the high-level 
output impedance can be freely selected with external load 
resistors. 


Xc; OPEN COLLECTOR OUTPUTS 

Outline 20P4 


The functions and pin connections of this 1C are identi¬ 
cal to those of M74LS643P. 

A device, M74LS644-1P, having the same pin connec¬ 
tions and functions except the value of Iql 48mA) has 
been provided. 


CIRCUIT DIAGRAM (Each buffer) 
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M74LS644P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 


FUNCTION TABLE (Note 1) 


OG 

DIR 

A 

B 

L 

L 

0 

1 

L 

H 

1 

0 

H 

X 

H 

H 


Note 1; I: Input pin 

O: Output (non-inverted output) pin 
O: Output (inverted output) pin 
X: Irreievant 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20~ + yS'C. unless otherwise noted ) 


Symboi 

Parameter 

Conditions 

Limits 

Unit 

Vco 

Supply voltage 


-0.5~ -1-7 

V 

V| 

Input voltage 

A. B 


-0.5~-l-7 

V 

DIR, 00 


~0.5~ -t- 15 

V 

Vo 

Output voltage 


-0.5~ -1-7 

V 

Topr 

Operating free-air ambient temperature range 


-20~-i-75 

•C 

Tstg 

Storage temperature range 


-65~ -1-150 

“C 


RECOMMENDED OPERATING CONDITIONS (Ta= -20~ + 75iC , unless otherwise noted ) 


Symbol 

Parameter 






Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

Vo=5.5V 





lOL 

Low-level output current 

VolSO.AV 





VolS0.5V 

0 

■ 




ELECTRICAL CHARACTERISTICS ( Ta — 20~~ + TS'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

VlH 

High-level output volta'ge 


2 



■BSII 

V|L 

Low-level output voltage 





HDH 

< 

H 

+ 

< 

H 

1 

Hysteresis width 

Vcc=4.75V 

0.2 

0.4 


IHfll 

V|C 

Input clamp voltage 

Vcc= 4.75V, lic=-18mA 





lOH 

High-level output current 

Vgc= 4.75V, Vi=0.6V,V|= 2V,Vo= 5.5V 




IBSIH 

VoL 

Low-level output voltage 

Vcc=4.75V 

Vi = 0.6V, V|=2V 

IOL='l2mA 


0.25 

0.4 

V 1 

IOL=24mA 


0.35 

0.5 




A. B 

Vcc=5.25V, V|=2.7V 

■ 



20 


DIR, 00 



20 

/uA 1 

A, B 






DIR, 00 

Vcc=5-25V, V|=10V 




mA 

LiikH 

Low-level input current 

Vcc=5-25V. V|=0.4V 




mA 


Supply current, all outputs high 

Vcc=5.25V, V|=0,V, V| = 4.5V 


48 



1 ICCL 

Supply current, all outputs low 

Vcc=5.25V, V|=0V, V|=4.5V 


62 

90 

mA 


Supply current, all outputs off 



64 

95 

mA 


♦ : All typical values are at Vcc = 5V, Tg = 25°C. 
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MITSUBISHI LSTTLs 

M74LS644P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25'C, unless otherwise not^ ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

t PLH 

Low-to-high level output 
propagation time 

From input A to output B 

Cl=45pF, Rl=667Q 

(Note 2) 


16 

25 

ns 

From input B to output A 


20 

25 

* PHL • 

High-to-low level output 
propagation time 

From input A to output B 


14 

25 

ns 

From input B to output A 


15 

25 

t PLH 

Low-to-high level output 
propagation time 

From input OC to output A 


25 

40 

ns 

From input OC to output B 


25 

40 

' PHL 

High-to-low level output 
propagation time 

From input OC to output A 


30 


ns 

From input OC to output B 


30 



Note 2: Measurement circuit 


INPUT Vcc Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, tr = 6ns, tf = 
6ns, tw = 500ns, Vp = 3Vp.p, Zq = 50n 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS644-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74LS644-1P is a semiconductor integrated circuit 
containing 8 bus transmitters/receivers with open collector 
inverted and non-inverted outputs. 

FEATURES 

• Bi-directional transmission, or separation, of two 8-bit 
data is possible. 

• Open collector outputs 

• Hysteresis provided (= 400mV typical) for input/output 
A and output/input B 

• High fan-out (loL = 48mA) 

• Wide operating temperature range (Ta =—20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

In this device the inputs and outputs are connected 
mutually and the buffers with open collectors inverted 
outputs and the buffers with the non-inverted outputs are 
made two-way buffers, the input/output A and output/ 
input B input sections are provided with hysteresis for an 
increased noise margin. The input/output direction is 
controlled by DIR. 

When DIR is high, A is made the input pin and B the 
output pin. When DIR is low, B is made the input pin and 


PIN CONFIGURATION (TOP VIEW) 


DIRECTION 

CONTROL 

DIR -► |T 



2o| Vcc 

INPUT 

Ai [7 
A? *-[T 

As <-» (T 


I 


INPUTS 
/OUTPUTS' 


^^1 

m^! 

3 



As [T 

■ 1 ^ 

^|n 



GND [To 

wmmm 



OUTPUT 

CONTROL 

INPUT 


OUTPUTS 

/INPUTS 


*: OPEN COLLECTOR OUTPUTS 

Outline 20P4 


A the output pin. When OC is high, both A and B are high, 
and A and B are isolated. 

The functions and pin connections of this device are 
identical to those of M74LS643-1P but since open collector 
outputs are provided, the high-level output impedance can 
be freely selected with an external load resistor. 


CIRCUIT DIAGRAM (EACH BUFFER) 
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MITSUBISHI LSTTLs 

M74LS644-1P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 



Note 1: I : Input pin 

0 : Output (non-inverted) pin 
0 ■ Output (inverted) pin 
X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20-h 75°C, unless otherwise noted ) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Voo 

Supply voltage 


-0.5~ + 7 

V 

Vi 

Input voltage 

A, B 


-0.5--I-7 

V 

DIR, OC 


-0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

-0.5--I-7 

V 

Topr 

Operating free-air ambient temperature range 


-20~ + 75 

°c 

Tstg 

Storage temperature range 


-65~-+-150 

°c 


RECOMMENDED OPERATING CONDITIONS ( Ta = — 20—I- 75*0, unless otherwise noted ) 


Symbol 

Parameter 

Limits 





Vcc 

Supply voltage 


5 

5.25 

V 


High-level output current 

Vo=5.5V 





H 

Low-level output current 

Vol^0.4V 

0 


f 

mA 

VolSO.SV 

0 


48 

mA 


ELECTRICAL CHARACTERISTICS (Ta=—20-1- 75“C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V|H 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.6 

V 

1 

1- 

> 

1 

-1- 

H 

> 

Hysteresis width 

Vcc=4-75V 


0.4 


V 

Vic 

Input clamp voltage 

Vcc= 4.75V, l|6=-18mA 



-1.5 

V 

lOH 

High-level output current 

Vcc=4• 75V, V|=0.6V,V|= 2V,Vo=5.5V 



100 

aA 

VoL 

Low-level output voltage 


IOL=12mA 



0.4 

V 




0.5 

V 



0.4 

0.5 

V 


High-level input current 

A, B 

Vcc=5.25V, V|=2.7V 




aA 

DIR, OC 



20 

aA 

A. B 




0.1 

mA 

DIR, ^ 

Vcc=5-25V, V|=10V 



0.1 

mA 

l|L 

Low-level input current 

Vco=5.25V, V|=0.4V 




mA 

ICGH 

Supply current, all outputs high 

Vcc=5.25V, V(=0V, V| = 4.5V 


48 

70 

mA 

•CCL 

Supply current, all outputs low 



62 


mA 

Iccz 

Supply current, all outputs off 

Vcc=5.25V, V|=0V, V|=4.5V 


64 

95 

mA 


♦ : All typical values are at Vcc = 5V, Ta = 25”C 
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MITSUBISHI LSTTLs 

M74LS644-1P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 


SWITCHING CHARACTERISTICS (Vcc=5V. Ta=25“C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

I 

0. 

Low'to-high-level output 
propagation time 


Cl=45pF, Rl= 667Q (Note2) 


16 

25 

ns 



20 

25 

TJ 

I 

r 

High-to-low level output 
propagation time 

From input A to output B 


14 

25 

ns 

From input B to output A 


15 

25 

X 

_i 

0. 

Low-to-high level outpout 
propagation time 

From input OC to output A 


25 

40 

ns 

From input OC to outputs 


25, 

40 

IPHL 

High-to-low-lwer outpout 
propagation time 

From input OC to output A 


30 

60 

ns 

From input 00 to output B 





Note 2: Measurement circuit 

INPUT Vcc Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1MHz, tr = 6ns, tf = 6ns, t^ = 500ns, 

Vp = 3Vp,p, Zq = 501^. 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B(INPUT) 


B (OUTPUT) 


A (OUTPUT) 



A, B(OUTPUT) 






"A 

tPHL 


f 
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MITSUBISHI LSTTLs 

M74LS645P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74LS645P is a semiconductor integrated circuit con¬ 
taining 8 bus transmitter/receiver circuits with non-inverted 
outputs. 

FEATURES 

• Bi-directional transmission or separation of two 8 bit 
data is possible. 

• Hysteresis provided (width = 400mV typical) for ihput/ 
output A and output/input B 

• High fan-out (Iql “ 24mA, I oh -15mA) 

• Wide operating temperature range (Ta = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs of the buffer circuits with 3-state 
outputs are connected together to form bi-directional 
buffers. 

The input sections of input/output A and output/input 
B have been designed with hysteresis characteristics for 
increased noise margin. The input/output direction is con¬ 
trolled by DIR. 

When DIR is high then A is the input pin and B is the 
output pin. When DIR is low then B is input pin and A is 
the output pin. 

When output control input OC is high, both A and B 
are put in the high-impedance state so the buffers are 
isolated. 


PIN CONFIGURATION (TOP VIEW) 


DATA 

DIRECTION dir -► 
CONTROL 
INPUT , 

r Ai «-► 


A? <-* 


As ♦-* 


INPUTS/ J 
OUTPUTS 1 


A4 «-► 
A5 •— 


Ae 


At 


Ag 


GND 


E 

E 




he 


E 

E 


E 

E 

E 

E 


E 

E 


a 






2^ 

iU 


Vcc 
OC 
ii]«- B, 

Tt] Bz 

iU- B3 

js] «-► Bg 

13 Bs 

j3]«- Bg 
1 ?]-Bt 
T3*^Bg 


OUTPUT 

CONTROL 

INPUT 


OUTPUTS/ 

INPUTS 


Outline 20P4 


A device, M74LS645-1P, having the same pin connec¬ 
tions and functions except the value of Iql (=48mA) has 
been provided. 


CIRCUIT DIAGRAM (Each buffer) 



2-432 


A MITSUBISHI 
ELECTRIC 














MITSUBISHI LSTTLs 


M74LS645P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 



ABSOLUTE MAXIMUM RATINGS (Ta = —20~ + yS’C . unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~ -1-7 

V 

V| 

Input voltage 

A. B 


-0.5~ -1-5.5 

V 

DIR. OC - 


-0.5~-l-15 

' V 

Vo 

Output voltage 

Off state 

-0.5- +5.5 

V 

T opr 

Operating free-air ambient temperature range 


-20- +75 

"C 

T stg 

Storage temperature range 


-65-+150 

•c 


RECOMMENDED OPERATING CONDITIONS (Ta= —20-l-75'C, unless otherwise noted ) 


Symbol 

Parameter 




Typ 

BS9i 

Vcc 

Supply voltage 


5 



lOH 

High-level output current 

Voh^2.4V 



HBEI 


Voh^2V 



- 15 




Vol<0.4V 

0 


12 


VolS0.5V 

0 


24 



ELECTRICAL CHARACTERISTICS (Ta = — 20'—I- 751 c, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.6 

V 

Vt-i- —Vt- 

Hysteresis width 

Vcc = 4.75 V 

0.2 

0.4 


V 

Vic 

Input clamp voltage 

Vcc=4.75V. lic=-18mA 



- 1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V 

V| =0.6V. V| =2V 

IOH= — 3mA 

2.4 

3.4 


V 

IOH= — 15mA 

2 



V 

VoL 

Low-level output voltage 

Vcc = 4.75V 
V|=0.6V, V| = 2V 

l0L= 12mA 


0.25 

0.4 

V 

10L“ 24mA 


0.35 

0.5 

V 

loZH 


Vcc = 5.25V, V|=0.6V, V| -2V, Vo = 2.7V 

J 


20 

aA 


Off-state low-level output current 

Vcc = 5.25V, Vi=0.6V, Vi=2V, Vo = 0.4V 




aA 


High-level input 
current 

A, B 

Vcc=5.2$V, Vi =2.7V 

ms 


20 

aA 

DIR, ^ 



• 20 

aA 

A, B 

Vcc=5.25V, V| =5.5V 



■m 

mA 

DIR, ^ 

Vcc= 5.25V. V| = 10V 




mA 

IlL 

Low-level input current 

Vcc=5.25V. Vi =0.4V 




mA 

los 

Short-circuit output current (Note 2) 





mA 

1 CCH 

Supply current, all outputs high 



48 


mA 

ICCL 

Supply current, all outpus low 

Vcc= 5.25V, V| = 0 V, Vi =4.5V 


62 


mA 

iccz 

Supply current, all outputs off 

Vcc= 5.25V. Vi = 0 V, V| =4.5V 


64 

95 

mA 


*: All typical values are at Vqc = 5V, Tg = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
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MITSUBISHI LSTTLs 

IVI74LS645P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25'C, unless othen^ise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

X 

Q. 

Low-to-high level output 
propagation time 

From input A to output B 

Cl=45pF (Note 3) 


12 

15 

ns 

From input B to output A 


12 

15 

t PHL 

High-to-low level output 
propagation time 

From input A to output B 


12 

15 

ns 

From input B to output A 


12 

15 

tpZL 

Low output enable time 

From input OC to output A 

Rl=667£J, Cl=45pF 

(Note 3) 


25 

40 

ns 

From input OC to output B 


25 

40 

tpZH 

High outputenable time 

From input OC to output A 


23 

40 


From input OC to output B 



40 


Low output disable time 

From input OC to output A 

Rl=667Q, Cl=5pF 

(Note 3) 



25 


From input OC to output B 


17 


ggg 

High output disable time 

From input OC to output A 


19 

25 

ns 

From input OC to output B 


19 

25 


Note 3: Measurement circuit 


INPUT Vcc OUTPUT Vcc 



SW2 


Parameter 

SW 1 

SW2 

t PZH 

Open 

Closed 

tpZL 

Closed 

Open 

tPLZ 

Closed 

Closed 

tPHZ 

Closed 

Closed 


The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, t^ = 6ns, tf = 
6 ns, tw =,500ns, Vp = 3Vp_p, Zq = 50n 
All diodes are high speed switching diodes 
(trr^4ns). 

Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) ^ 

r ^ 

OC A 

C_ 

r~ 









t 

B, A (OUTPUT) 

i 

L - 


B. A (OUTPUT) 


L 

4 

(To. 5 V 


tPLH 


tPHL 


tPZH 


tPHZ 



Uc \ 


J 

t 

B, A (OUTPUT) 

"A 

r . 


*^‘0.5V 


t PZL 





tPLZ 
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MITSUBISHI LSTTLs 

M74LS645-1P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74LS645-1P is a semiconductor integrated circuit 
containing 8 bus transmitters/receivers with non-inverted 
outputs. 

FEATURES 

• Bi-directional transmission, or separation, of two 8 -bit 
data is possible. 

• Hysteresis provided (= 400mV typical) for input/output 
A and output/input B 

• High fan-out (Iql = 48mA, Iqh ~ ~15mA) 

• Wide operating temperature range {T 3 = —20~+75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


DATA 

DIRECTION 

CONTROL 

INPUT 


INPUTS/ 

OUTPUTS 


DIR 
' A, 
A 2 

A3 

A4 

As 

Ae 

At 

Ag 

GND 


[I 

[I 




[I 

E 

E 

E 

E 

E 


E 

E 


~w~. 






^ Vcc 
^ 

jD Bi 

Tt] *-* Bg 
jH*- B3 
I5] «-► B4 

ITI Bg 
III«- Be 
Tz] -- Bt 

n]-- Bg 


OUTPUT 

CONTROL 

INPUT 


OUTPUTS/ 

INPUTS 


FUNCTIONAL DESCRIPTION 

In this device the inputs and outputs are connected 
mutually to 2 circuits and the buffers with 3-state 
non-inverted outputs are made two-way buffers. 

The input/output A and output/input B input sections 
are provided with hysteresis for an increased noise margin. 
The input/output direction is controlled by DIR. 

When DIR is high, A is made the input pin and B the 
output pin. When DIR is low, B is made the input pin and 
A the output pin. When OC is high, both A and B are put in 
the high-impedance state and A and B are isolated. 


Outline 20P4 
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IVI74LS645-1P 

OCTAL BUS TRANSCEIVER WITH 3-STAtE OUTPUT (NONINVERTED) 


FUNCTION TABLE (Note 1) 


oc 

DIR 

A 

B 

L 

L 

0 

1 

L 

H 

1 

0 

H 

X 

Z 

z 


Notel: 1 : Input pin 

0 : Output (non-inverted output) pin 
Z : High impedance (A and B are isolated) 
X ■ Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20~ + TS'C, unless otherwise noted) 


1 Symbol 

Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


-0.5~ +7 

V 


Input voltage 

A, B 


-0.5~ -1-5.5 

V 

DIR, ^ 


-0.5~-l-15 

V 


Output voltage 

Off-state 

-0.5~ -f-5.5 

V 

1 T opr 

Operating free-air ambient temperature range 


-20~-l-75 

"C 


Storage temperature range 


-65~-1-150 

°c 


RECOMMENDED OPERATING CONDITIONS(Ta = — 20'—l-75t^, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

mi 


Typ 

Max 


Supply voltage 

4.75 

5 


IDIi 

D 

High-level output current 

VohS 3.4V 

0 


■Bn 

IDBH 

VohS2V 

0 


- 15 

— 

lOL 

Low-level output current 

VolS0.4V 

0 


12 

mAJ 

VoL^O.SV 

0 


48 



ELECTRICAL CHARACTERISTICS (Ta = — 20-1- TSX;, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 




V|H 

High-level input voltage 


2 



V 

VlL 

Low-level input voltage 




0.6 

V 

Vr-t —Vj- 

Hysteresis width 

Vcc= 4.75 V 

0.2 

0.4 


V 

Vic 

Input clamp voltage 

Vcc= 4.75V. lic=-18mA 



- 1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V 

Vi =0.6V, Vi =2V 

IOH= — 3mA 

El 

3.4 


V 


El 



V 

VoL 

Low-level output voltage 

Vcc —^-75V 
V,=0.6V, V( = 2V 

IOL= 12mA 



0.4 

V 

IOL=34mA 


0.35 

0.5 

V 

IOL=48mA 




V 

l02H 

Off-state high-level output current 

Vcc= 5.25V ,V|=0.6V,V|=2V,Vo=2.7V 




aA 

lOZL 

Off-state low-level output current 

Vcc=5.25V, V|= 0.6V. V|= 2V, Vo= 0.4 V 



BOS 

aA 

llH 

High-level input current 

A, B 

Vcc=5.25V. V|=2.7V 




aA 

DIR, 6C 




aA 

A, B 

Vcc=5.25V, V|=5,5V 




mA 

DIR.OC 

Vcc=5.25V, V|=10V 




mA 

l|L 

Low-level input current 

Vcc = 5.25V, V|=0.4V 




mA 


Short-circuit output current (Note 2) 

Vcc = 5.25V . Vo = 0V 

-40 



mA 


Supply current, all outputs high 

Vcc=5.25V, V|= OV. V|=4.5V 


48 


mA 

ICCL 

Supply current, all outputs low 

Vcc = 5.25V, V|=0V, V|=4.5V 


62 


mA 

• ccz 

Supply current, all outputs off 

Vcc = 5.25V, V)=0V, V|=4.5V 


64 


mA 


♦ : All typical values are at Vcc = , Ta = 25°C 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 


2-436 


MITSUBISHI 


ELECTRIC 


































































MITSUBISHI LSTTLs 

M74LS645-1P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS (Vcc = 5V. Ta=25°C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 



Typ 


tpLH 

Low-to-high-level output 
propagation time 

From input A to output B 

Cl=45pF (Note 3) 


12 

15 


From input B to output A 


12 

15 

tPHL 

High-to-low level output 
propagation time 

From input A to outputs 


12 

15 


From input B to output A 


12 

15 

tpZL 

Low-level output enable 

time 

From input OC to output A 

Rl=667 0 , Cl=45pF (Note 3) 


25 

40 


From input OC to outputs 


25 

40 

tpZH 

High-level output enable 
time 

From input OC to output A 


23 

40 


From input OC to output B 


23 


tpLZ 

Low-level output disable 
time 

From inputO C to output A 

Rl=667Q, Cl=5pF (Note 3) 


17 

25 


From inputCC to output B 


17 

25 

N 

I 

0. 

High-level outpout disable 
time 

From input OC to output A 


19 

25 


From input OC to output B 


19 

25 


Note 3: Measurement circuit 


INPUT Vcc OUTPUT Vcc 



Symbol 

SW1 

SW2 

tPZH 

Open 

Closed 

tpzL 

Closed 

Open 

tPLZ 

Closed 

Closed 

tpHZ 

Closed 

Closed 


The pulse generator (PG) has the following 
characteristics: 

PRR = IMHz, tr = 6ns, tf = 6ns, t^, = 500ns, 
Vp = 3Vp.p,Zo = 50n. 

All diodes are switching diodes (trr ^ 4ns) 
Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B( INPUT) J 



t___7 


B, A (OUTPUT) 

i 

f 1 

tpHL^ 
- *1 

B, A(OUTPUT) 


^ --- 

-3 

tPHZ 

^ -0.5V 


r-'l 

tpLH: 


tfZH 
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IVI74LS668P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 


DESCRIPTION 

The M74LS668P is a semiconductor integrated circuit 
containing a synchronous decade counter function with an 
up/down control input and preset input. 

FEATURES 

• Fully synchronous operation for counting and program¬ 
ming 

• Integral look-ahead for counting 

• Carry output for n bit cascading 

• Fully independent clock circuit 

• Up/down control input provided 

• Preset input provided 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment 

FUNCTIONAL DESCRIPTION 

This device operates with the preset, up/down control 
and enable function synchronized to the rising edge of the 
clock pulse. 

Data is also acquisitioned from outputs thru Qq on 
the rising edge of clock input T, synchronized with (and in 
response to) data input at thru and occurs after 
preset is initiated by dropping load input (LOAD) to a 
low-level. 

Up/down counter operations are initiated when LOAD is 
high-level, and the count enable input (Ep and Ej) is low- 
level. The counter increments (up) when control input 


PIN CONFIGURATION (TOP VIEW) 


UP/DOWN _ 
CONTROL U/D- 
INPUT 

CLOCK INPUT T - 


COUNT _ 

ENABLE Ep- 
INPUT 


T 

U/D 

RCO 

Da 

Oa 

Db 

Qb 

Dc 

Oc 

Dd 

Qd 

Ep Et 

LOAD 


D _ CARRY 

RC0^1]-»RC0 OUTPUT 

Qa —23 —Qa' 
qb —is] —Ob 

OUTPUTS 

Oc —iU -^Qc 
Qd — n] -► 0 D, 

_ _ COUNT 

Etc^To^ •<-Et enable 


-LOAD load 

INPUT 


Outline I6P4 

U/D is high-level, and decrements (down) at low-level. 

Carry output (RCO) goes low-level (active) at 02 during 
up counting operations and at O 2 while the count is going 
down. The synchronous feature of the counter permits it 
to be cascaded for use as a decade counter. (See the applica¬ 
tion example provided in the back of this specification 
sheet.) 

Counter operations are inhibited when LOAD and (Ep 
or Ej) are all high-level. 











MITSUBISHI LSTTLs 

M74LS668P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 


FUNCTION TABLE (Note 1) 


LOAD 

Ep 

Et 

u/5 

T 

Oa 

Qb 

Oc 

Qd 

RCO* 

L 

X 

X 

X 

T 

Da 

Db 

Dc 

Dd 

H 

H 

L 

L 

H 

T 

COUNT UP 

H 

H 

L 

L 

L 

T 

COUNT DOWN 

H 

H 

H 

X 

X 

X 

COUNT INHIBIT 

H 

H 


H • 

X 

X 


Notel. t : Transition from low to high 

X : Irrele vant _ 

* : RCO is normally at high-level, however, when Ej is low and the coun ter is incrementing, Qa is high- 
level, Qb is center-level, Qc is low-level, and Qq is high-level, and RCO will go low-level. Also, when the 
counter is decrementing, Q^, Qb. Qc si^tl Qq will be low, and RCO will also be low. 

^ = Qa-Qd-(u/d)-e7_ 

rgo=Oa-Qb-Qc-Qd-(D7D)-e7 

TIMING DIAGRAM 



Timing diagram notes: 

(1) Preset at 7 

( 2 ) Increment at 8,9, 0, 1,2 

(3) Count inhibit 

(4) Decrement at 1,0, 9, 8,7 
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MITSUBISHI LSTTLs 

IVI74LS668P 


SYNCHRONOUS PRESETTABLE UP/POWN DECADE COUNTER 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20~ + 75°C, unless otherwise noted) 


1 Symbol 

Parameter 

Conditions 

Limits 

Unit 


Supply voltage 


■ -0.5~-f7 

V 


Input voltage' 


-0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

-0.5~Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~-l-75 

X 


Storage temperature range 


-65~ +150 

X 


RECOMMENDED OPERATING CONDITIONS (Ta = — 20~ + 75°C , uniess otherwise noted ) 



Parameter 

Limits 



Typ 



Supply voltage 


5 


V 

lOH 

High-level output current 

VOHS2.7V 

0 



aA 


Low-level output current 

VoL-so.av 

0 


4 

mA 

VoL^O-SV 

0 

.^ 

8 

mA 


ELECTRICAL CHARACTERISTICS (Ta= — 20~ + 75”C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vic 

Input clamp voltage 

Vcc=4.75V, lic=- 18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, Vi=0.8V 

V|=2V, Ioh=-400/^A 

2.7 

3.4 


V 

VOL 

Low-level output voltage 

Vcc=4.75V 

IOL=4mA 


0.25 

0.4 

V 

V|=0.8V, Vi=2V 

IOL=8mA 


0.35 

0.5 

V 



Da, Db, Dc, Dd, Ep, U/D 





20 




T, e7 

Vcc = 5.25V, Vi=2.7V 




20 

aA 

l|H 

High-level input 

LOAD 





40 


current 

Da, Db, Dc, Dd, Ep, U/D 





0.1 




T, 

Vcc = 5.25V, V|=10V 




0.1 

mA 



LOAD 





0.2 



Low-level input 

current 

Da, Db, Dc, Dd, Ep, U/D 





-0.4 


l|L 

T,E^ 

Vcc = 5.25V, V|=0.4V 




-0.4 

mA 



LOAD 





-0.8 


los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo = 0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note3) 


20 

34 

mA 


* : All typical values are at Vcc = 5V, Tg = 25°C. 

Note 2, All measurements should be done quickly, and not more than one output should be shorted at a time. 

3. Ice .is measured after applying a momentary 4.5V, then ground, to clock input with other inputs grounded and the outputs open. 
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M74LS668P 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 


SWITCHING CHARACTERISTICS (vcc = 5 V , Ta =25“C , unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 




fmax 

Maximum clock frequency 



45 


MHz 

(PLH 

Low-to-high-level, high-to-low-level output.propagation 



24 

40 


(PHL 

time, from input T to output RCO 



30 

60 

ns 

(PLH 

Low-to-high-level, high-to-low-level output propagation 



18 

27 

ns 

( PHL 

time, from input T to outputs Qa. Qb. Qc- and '^D 

Cl=15pF (Note 4) 


15 

27 

IPLH 

Low-to-high-level, high-to-low-level output propagation 




17 


(pHL 

time, from input E-p to output RCO 



24 

45 

tpLH 

Low-to-high-level, high-to-low-level output propagation 




35 

IH 

I 

Q. 

time, from input U/D to output RCO 






TIMING REQUIREMENTS (Vcc = 5V,Ta=25'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

t w 

Clock T pulse width 


25 

10 


ns 

tsu (D) 

Setup time Da~Dc to T 


20 

18 


ns 

tsuc-E) 

Setup time E-f, Ep to T 


35 

26 


ns 

^su (load) 

Setup time LOAD to T 


25 

15 


ns 

^SU (u/D) 

Setup time U/D to T 


30 

20 


ns 

th 

Setup time of all inputs to T 


0 

-15 


ns 


Note 4. Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, t^ = 6ns, tf = 6ns, 
tyy = 500ns, Vp = 3Vp.p, Zo= 5012, 

(2 ) Cl includes probe and jig capacitance. 
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M74LS668P 

SYNCHRONOUS PRESETTABLE UF/POWN DECADE COUNTER 

TIMING DIAGRAM (Reference level = 1.3V) 

I tw(T) I tw(T) I 
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M74LS668P 


SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 


APPLICATION EXAMPLE 
10'^ counter with cascade connection 
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MITSUBISHI LSTTLs 

M74LS669P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 


DESCRIPTION 

The M74LS669P is a semiconductor integrated circuit 
containing a synchronous 4-bit binary counter function 
with an up/down control input and preset input. 

FEATURES 

• Fully synchronous operation for counting and pro¬ 
gramming 

• Integral look-ahead for counting 

• Carry output for n bit cascading 

• Fully independent clock circuit 

• Up/down control input provided 

• Preset input provided 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment 

FUNCTIONAL DESCRIPTION 

This device operates with the preset, up/down control 
and enable function synchronized to the rising edge of the 
clock pulse. 

Data is acquisitioned from outputs Qa thru Qq on the 
rising edge of clock input T, synchronized with (and in 
response to) data input at Da thru Dq; and occurs after 
preset is initiated by dropping load input (LOAD) to a 
low-level. 

Up/down counter operations are initiated when LOAD is 
high-level, and the count enable input (^ and ^) is low- 


PIN CONFIGURATION (TOP VIEW) 


UP/DOWN p— 

CONTROL U/D-p 1 
INPUT 

CLOCK INPUT T -► IT 


Db-* H 


>T 

U/D 

RCO 

Da 

Qa 

Db 

Qb 

Dc 

Oc 

Dd 

Qd 

Ep Et 

LOAD 


° L r—I carry 

RCoMisI -►RCO output 


QB\-m -^Qb 


-LOAD LOAD 
INPUT 


Outline 16P4 

level. The counter increments (up) when control input U/D 
is high-level, and decrements (down) at low-level. 

Carry output (RCO) goes low-level (active) at IBa during 
up operations, and at O 2 while the count is going down. 
The synchronous feature of the counter permits it to be 
cascaded for use as a binary counter. (See the application 
example given for M74LS668P.) 

Counter operations are inhibited when LOAD and (Ep 
or Ej) are all high-level. 
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IVI74LS669P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 


FUNCTION TABLE (Notei) 


LOAD 

Ep 

e7 

U/D 

T 

Oa 

Qb 

Oc 

Qd 

RCO* 

,L 

X 

X 

X 

T 

Da 

Db 

Dc 

Dd 

H 

H 

L 

L 

H 

T 

COUNT UP 

H 

H 

L 

L 

L 

t 

COUNT DOWN 

H 

H 

H 

X 

X 

X 

COUNT INHIBIT 

H 

H 

X 

H 

X 

X 


Notel. t : Transition from low to high 

X : Irrelevant _ 

♦ : flCO is normally at high-level, however, when Ff” is low and the counter is incrementing, Qa, Qb. Qc and Qd will be high, and RCO will be low. 
Also, when the counter is decrementing, Qa, Qb. Qc a'td Qp will be low, and RCO will also be low. 

RCO = Qa*Qb'Qc*Qd* (U/D) ‘Et 
^ = Qa-Qb-Qc-Qd(U/D)-E^ 


TIMING DIAGRAM 



Timing diagram notes: 

(1) Preset at 13 

(2) Increment at 14, 15, 0, 1,2 

(3) Count inhibit 

(4) Decrement at 1,0, 15, 14, 13 
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MITSUBISHI LSTTLs 

IVI74LS669P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 

■ — —-- ' ' ' - - - - .— 


ABSOLUTE MAXIMUM RATINGS (Tia = —20 —l-75“C, un less other wise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vec 

Supply voltage 


-0.5~+7 

V 

Vi 

Input voltage 


-0.5~+15 

V 

Vo 

Output voltage 

High-level state 

— 0.5 —Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

"C 

Tstg 

Storage temperature range 


-65-+150 

°c 


RECOMMENDED OPERATING CONDITIONS (Ta = —20—(-75“C, unless otherwise noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

- Supply voltage 


5 

5.25 

V 

lOH 

High-level output current 

VohS2.7V 



-400 

aA 

m 

Low-level output current 

VolS0.4V 



4 

mA 

VoL^O.SV 

0 


8 

mA 


ELECTRICAL CHARACTERISTICS (Ta = — 20~ +75”C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 





V 

Vic 

Input clamp voltage 

Vcc=4.75V, lic=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

Vcc=4.75V, V|=0.8V 

V|=2V, loH=-400/rA 

B 

B 



VOL 

Low-level output voltage 




0.25 

0.4 

V 

IOL=8mA 


0.35 

0.5 

V 



Da, Db, Dc, Dd, Ep, U/D 

Vcc=5.25V, V|=2.7V 



IBI 


T,^ 




LOAD 




Da, Db, Dc, Dq, Ep, U/D 

Vcc=5.25V, Vi= lOV 



0.1 


1 - 



0.1 

LOAD 




l|L 

Low-level input 

current 

Da, Pb, Dc, Dd, Ep, U/D 

Vcc=5.25V, V|=0.4V 



Bn 


t,eT 



— 0.4 

LOAD 



-0.8 

los 

Short-circuit output current (Note 2) 

Vcc= 5.25V, Vo=0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc=5.25V (Note3) 


20 

34 

mA 


♦ All typical values are at Vcc = 5V, Tj = 25°C. 

Note 2. All measurements should be done quickly, and not more than one output should be shorted at a time. 

3. Ice is measured after applying a momentary 4.5V, then ground, to the clock input with all other inputs grounded. 
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MITSUBISHI LSTTLs 

M74LS669P 

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 


SWITCHING CHARACTERISTICS (vcc = 5 V, Ta =25”C, unless othenwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 



30 


MHz 

I 

0. 

Low-to-high-level, high-to-low-level output 


HIH 

24 

40 

ns 

1 tPHL 

propagation time, from input T to output RCO 



32 

60 

I 

_l 

Q. 

Low-to-high-level, high-to-low-level output propagation 



20 

27 

ns 

tpHL 

time, from input T to outputs Q^, Qe. Qc. and Qq 

Cl=15pF (Note 4) 


15 

27 

tpLH 

Low-to-high-level, high-to-low-level output 



10 

17 

ns 


propagation time, from input Ej to output RCO 



HI 

45 


Low-to-high-level, high-to-low-level output propagation 




35 

ns 

tpHL 

time, from input U/D to output RCO 



20 

40 


TIMING REQUIREMENTS (Vcc = 5V, Ta=H5'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

t w 

Clock T pulse width 


25 

12 


ns 

tsu(D) 

Setup time Da~Dq to T 


20 

18 


ns 

tsu (E) 

Setup time E-p, Ep to T 


35 

26 


ns 

tsu (LO^) 

Setup time LOAD to T 


25 

15 


ns 

tsu (u/D) 

Setup time U/D to T 


30 



ns 

th 

Setup time of all inputs to T 





ns 


Note 4. Measurement Circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, tr = 6ns, tf = 6ns, 
t„ = 500ns, Vp = 3Vp-p, Zq = 500. 

(2 ) Cl includes probe and jig capacitance. 
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tsu(U/D) |th(U/D) I tsu(u/D) th (U/D) 
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MITSUBISHI LSTTLs 

M74LS670P 

4-BY-4 REGISTER FILE WITH 3-STATE OUTPUTS 


DESCRIPTION 

The M74LS670P is a semiconductor integrated circuit 
containing a 4 word x 4 bit register file circuit with 3-state 
outputs. 

FEATURES 

• Since read address and write address are independent, 
simultaneous writing and reading of data is possible. 

• Provided with read enable input and output control 
inputs 

• Storage capacity can be easily expanded with the aid of 
the enable input. 

• AND-tie may be used (With 3-state output) 

Wide operating temperature range (Tg = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

16 flip-flops are used as storage devices, and a discrete 
enable input, address input, and output controlling input 
are provided for reading and writing. Accordingly, during 
writing, the contents of other words can be read, and 
during reading, other words can be written, thereby 
enhansing to high-speed operation. 

The 3-state output permits 128-output AND-tie even in the 
worst condition. Expansion of up to 512 words is possible, 
possible. 



PIN CONFIGURATION (TOP VIEW) 


( Di -»(T- 
data n, it 

INPUTS I ^2 LL ■ 

I d3^|T- 

READ I *^8 -» [T - 
ADDRESS 

INPUTS I [T- 

( Q3«- [I- 

OUTPUTS 

[ Q2^n.- 

GND [T 


Outline 16 P4 


Writing Method 

By designating a word using write address inputs W^ and 
Wb and applying data to the data inputs Dq, D^, D 2 , 
and D 3 , writing into each bit is performed. For writing 
the write enable input is held low (Writing will not 
be performed if E^ is high) 

Readout Method 

When a word is designated by read address inputs 
and Rb, the contents of each bit appear in the outputs 
Qq, Qi, Q 2 , and Q 3 . For reading the output control 
input OC is held low. (when OC is high, all the outputs 
are in the high-impedance state). 




Dz^’Do 

— 

< 

s 

— 

Rb Wb 

— 

Ra Ew 


Q 3 OC 


Q 2 g, 0 o 

— 

1 




Vcc 

Do 

Wa 

Wb 


DATA INPUT 


WRITE 

ADDRESS 

INPUTS 


_ WRITE 
Ew ENABLE 
INPUT 

_ OUTPUT 

OC CONTROL 
INPUT 

Qo 1 


Qi 
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MITSUBISHI LSTTLs 

M74LS670P 

4-BY-4 REGISTER FILE WITH 3-STATE OUTPUTS 


FUNCTION TABLE (Note!) 

Writing Method Readout Method 



Q = D The four selected internal latch outputs will assume the states applied 


ABSOLUTE MAXIMUM RATINGS (Ta =-20 + 750 . ) 


to the four external data inputs. 

WxBy The Yth bit of word X. X I irrelevant Z : high-impedance 



RECOMMENDED OPERATING CONDITIONS (Ta = —20— +75°C , unless otherwise noted) 



ELECTRICAL CHARACTERISTICS (Ta = —20 — + 70'’C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ j*c 

Max 

V|H 

High-level input voltage 


2 



V 

V|L 

Low-level input voltage 




0.8 

V 

V|C 

1 nput clamp voltage 

Vcc=4.75V. l|c=-18mA 



-1.5 

V 

VOH 

High-level output voltage 

V cc=4.75V. V|=0.8V 

Vi=2V, loH— —2.6mA 

m 

m 

. 

V 

VoL 

Low-level output voltage 


loL = 4mA 



0.4 

V 

IOL = 8mA 



0.5 

V 

loZH 

Off-state high-level output current 

Vcc=5.25V, V|=2V. V|=2.7V 


■i 

20 

aA 

lOZL 

Off-state low-level output current 

Vcc= 5.25V. Vi=2V. V|=0.4V 




uA 

l|H 

High-level input current 

E w 

Vcc=5.25V, V|=2.7V 



40 

uA 

OC 



60 

Other input 



20 

Ew 

Vcc=5.25V. V|=10V 



0.2 

mA 

OC 



0.3 

Other input 



0.1 

l|L 

Low-level input current 

E w 

Vcc = 5.25V, V|=0.4V 



-0.8 

mA 

OC 



- 1.2 

Other input 



-0.4 

los 

Short-circuit output current (Note 2) 

Vcc = 5.25V, Vo=0V 

-30 


-130 

mA 

Icc 

Supply current 

Vco= 5.25V (Note3) 


30 

50 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time. 
3: Icc is measured with W^, Wb, Ra. Rb inputs grounded and D® ~ Ds, Ew. OC inputs at 4.5V. 
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M74LS670P 

4-BY-4 REGISTER FILE WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta =25°C, unless otherwise noted) 


lom 

Parameter 

Test conditions 

Limits 

Unit 

. Min 

Typ 

Max 


Low-to-high-level, high-to-low-level output propagation 



11 

40 

ns 

tpHL 

time, from input Ra. Rb fo output O 0 .O 1 .Q 2 .O 3 



14 

45 

ns 

I 

Q. 

Low-to-high-level, high-to-low-level output propagation 



11 

45 

ns 

_l 

I 

Q. 

time, from input Ew to output Oo. 0l. Q 2 . Q3 



16 

50 

ns 

tpLH 

Low-to-high-level, high-to-low-level output propagation time 



9 

45 

ns 

tpHL 

from input Doi Dl. D 2 , D 3 to output Oo. Ol. O 2 . 03 



14 

40 

ns 

tpZH 

Output enable time to high-level 

RL = 2k55. Cl^ 15pF (Note4) 


6 

35 

ns 

tpZL 

Output enable time to low-level 

RL = 2kQ, Cl=15pF (Note4) 



40 

ns 

tpHZ 

Output disable time from high-level 

RL = 2kQ, Cl= 5pF (Note4) 


16 


ns 

tpLZ 

Output disable time from low-level 

RL = 2kQ, Cl= 5pF (Note4) 


7 

35 

ns 


Note 4: Measurement circuit 


INPUT Vcc OUTPUT Vcc 



Symbol 

SW1 

SW2 

tPZH 

Open 

Closed 

tpZL 

Closed 

Open 

t PLZ 

Closed 

Closed 

t PHZ 

Closed 

Closed 


(1) The pulse generator (PG) has the following 
characteristics: 

PRR = IMHz, t|- = 6ns, tf = 6ns, tw = 500ns, 
Vp = 3Vp.p, Zo = 5on 

(2) All diodes are switching diodes (tpr ^ 4ns) 

(3) Cl includesprobe and jig capacitance. 


TIMING REQUIREMENTS ( Vcc = 5 V , Ta = 25"C , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tw(^) 

Write enable input Ew pulse width 


25 

9 


ns 

tw(6c) 

Output control input OC pulse width 


25 

9 


ns 

1su(D) 

Setup time Do~D 3 to Ew 


10 

5 


ns 

tsu(w) 

Setup time Wa, Wb to Ew 


15 

-2 


ns 

th (D) 

Hold time Do~D 3 to E w 


15 

1 


ns 

th (W) 

Hold time Wa, Wb to Ew 


5 

0 


ns 

t latch 

Latch time for new date (Note 5) 


25 

5 


ns 


Note 5: Latch time is the time allowed for the internal output of the latch to assume the state of new data. 


TIMING DIAGRAM (Reference level = 1.3V) 



tw(Ew) 

1 

Dp ~ D3 5 


i - 

Ew 

- 


Oo ~Q3 

Ri 


_^ 





IPLH 



Ra, Rb ] 
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L_ 






Oo ~Q3 

tpHL 



L 


tpLH 


Note 6: The shaded areas indicate when the input is permitted to change for 
predictable output performance. 
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DESCRIPTION 

The M74LS682P is a semiconductor integrated circuit con¬ 
taining two 8-bit words comparator functions. 

FEATURES 

• Hysteresis at inputs (width = 400mV typical) 

• Internal 24kfl pull-up resistors on the Q inputs 

• Active pull-up outputs 

• Wide operating temperature range (Ta “ -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DESCRIPTION 

Two eight-bit binary or BCD words are applied at inputs 
Po ~ P7 and Qo ~ Q7. The results as shown in Function 
Table are expressed at outputs Op>Qand Op=Q. 

Qo~Q 7 have internal pull-up resistors (=24kJ2), so that 
misoperation due to noise is reduced on condition that 
Qo~Q 7 are open. 

Beside the 1C, there are eight-bit digital comparators 
varying input/output formats. They are shown in the table. 
The detailed information are shown in individual catalogue. 

An example of the extention bits is shown in the appli¬ 
cation. 


MITSUBISHI LSTTLs 

M74LS682P 

8-BIT MAGNITUDE COMPARATOR 



8-BIT MAGNITUDE COMPARATORS TABLE 


Type 

Inputs 

Outputs 

designation 

Q 24kn pull-up 

E 

Op = o 

Op>o 

Format 

M74LS682P 

Yes 

No 

Yes 

Yes 

Active pull-up 

M74LS683P 

Yes. 

No 

Yes 

Yes 

Open collector , 

M74LS684P 

No 

No 

Yes 

Yes 

Active pull-up 

M74LS685P 

No 

No 

Yes 

Yes 

Open collector 

M74LS688P 

No 

Yes 

Yes 

No 

Active pull-up 

M74LS689P 

No 

Yes 

Yes 

No 

Open collector 
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MITSUBISHI LSTTLs 

M74LS682P 


8-BIT MAGNITUDE COMPARATOR 


FUNCTION TABLE 


p. 0 

Op=o 

Op>o 

P=0 

L 

H 

P>Q 

H 

L 

P<0 

H 

H 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20 —t-75t^. uniessotherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


--0.5~ + 7 

V 

V| 

Input voltage 

Inputs P 

-0.5~ + 15 

V 

1 nputs Q 

-0.5~Vcc + 0.5 

V 

Vo 

Output voltage 

High-level state 

— 0.5~Vcc 

V 


Operating free-air ambient temperature range 


-20~ +75 

t 


Storage temperature range 


-65~+150 

■c 


RECOMMENDED OPERATING CONDITIONS (Ta=—20-l-75'C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 


Min 




Supply voltage 

4.75 

5 

5.25 

V 

lOH 


Voh^2.7V 

0 


-400 

aA 

lOL 

Low-level output current 

Vol^0.4V 

0 


12 

mA 

VoL^O.SV 

0 


24 

mA 


ELECTRICAL CHARACTERISTICS ( Ta = — 20 h 75'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

ViH 

High-level input voltage 


2 



. . V 

ViL 

Low-level input voltage 




0.8 

V 

Vt + -Vt- 

Hysteresis width 

Vcc = 4.75V 


0.4 


V 

VIC 

Input clamp voltage 

Vcc = 4.75V, llG = 

— 18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V, Vi=2V,Vi 

= 0.8V, Ioh=-400//A 

2.7 



V 

VOL 

Low-level output voltage 

Vcc = 4.75V 

V| =2V 

Vi =0.8V 

IOL“ 12mA 


0.25 

0.4 

V 

(OL = 24mA 


0.35 

0.5 

V 



P. Q 

Vcc = 5.25V, Vi = 2 

.7V 



20 

fiA 

IlH 

High-level input current 

P 

Vcc = 5.25V, Vi = 10V 



0.1 

mA 



Q 

Vcc = 5.25V, Vi = 5 

.5V 




Low-level input current 

P 

Vcc = 5.25V, V| = 0.4V 

^__ 



-0.2 

mA 

l|L 

Q 



-0.4 

mA 

los 

Short<ircuit output current (Note 1) 

Vcc = 5.25V. Vo = 

OV 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note 2) 


42 

70 

mA 


*: All typical values are at Vcc-OV, Tg = 25°C. 

Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time. 
2: Ic 0 is measured with all inputs at value of 4.5V. 
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M74LS682P 

8-BIT MAGNITUDE COMPARATOR 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Ljmits 

Unit 

Min 

Typ 

Max 

tPLH 

Low-to-high level, high-to-low level output 



13 

30 

ns 

tpHL 

propagation time from inputs P to output Op=Q 



16 

30 

tPLH 

Low-to-high level, high-to-low level output 



12 

30 

ns 

tPHL 

propagation time from inputs Q to output Op=Q 

Cl=45pF (Notes) 

Ali other input pins in iow-state 


17 

■■ 

tPLH 

Low-to-high level, high-to-low level output 


24 

■■ 

ns 

tpHL 

propagation time from inputs P to output 6p>Q 



■■ 

tPLH 

Low-to-high level, high-to-low level output 




■■ 

ns 

tpHL 

propagation time from inputs Q to output Op^Q 




■■ 


Note 3: Measurement circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following characteristics: 
PRR = 1 MHz, t|- = 6ns, tf = 6ns, tw = 500ns, Vp = 3Vp.p, 
Zo = 50n 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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APPLICATION EXAMPLE 
Example of 15-bit comparator 
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MITSUBISHI LSTTLs 

M74LS683P 

COMPARATOR WITH OPEN COLLECTOR OUTPUT 


DESCRIPITON 

The M74LS683P is a semiconductor integrated circuit con¬ 
taining two 8-bit words comparator functions with open 
collector outputs. 

FEATURES 

• Hysteresis at inputs (width = 400mV typical) 

• Internal 24kJ2 pull-up resistors on the Q inputs 

• Open collector outputs 

• Wide operating temperature range (Ta = -20 ~ +75 C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 


FUNCTIONAL DESCRIPTION 

Two eight-bit binary or BCD words are applied at inputs 
Po~P 7 and Qo~Q 7 . The results as shown in Function 
Table are expressed at outputs Op>Q and Op=Q. 

Qo~Q 7 have internal pull-up resistors (=24kJ2), so that 
misoperation due to noise is reduced on condition that 
Qo~Q 7 are open. 

Beside this 1C, there are eight-bit digital comparators 
varying input/output formats. They are shown in the 
table. The detailed information are shown in individual 
catalogue. 

An example of the extention bits is shown in the appli¬ 
cation of M74LS682P. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT Op>o • 


COMPA 

RATOR 

INPUTS 




f 1- 


0 p >0 

Po— »• [ 2 _ 

— 

Po Op=o 

Oo— [T 

- 

Oo 

O 7 

Pi— [T 

- 

Pi 

P 7 

J Qi_» U 

- 

Oi 

Og 

Pz— (T 

- 

Pz 

P6 

Oz— [T 

- 

Oz 

O 5 

P 3 — |T 

- 

P 3 

Ps 

1 O 3 — |T 
GND QF 


O 3 O 4 


2^ 

iU 

3 

3 

E 

IE 

IE 

IE 

IE 

IE 


Vcc 

-Op=o OUTPUT 
-O 7 
■P7 
-06 
-P6 
-O5 
-P 5 

-04 

-P 4 


COMPA 
y RATOR 
INPUTS 


* : OPEN COLLECTOR OUTPUTS 

Outline 20P4 


8-BIT MAGNITUDE COMPARATORS TABLE 


Type 

designation 

Inputs 

Outputs 1 

Q 24kn pull-up 

E 

Op=o 

0 

A 

CL 

0 

Format 

M74LS682P 

Yes 

No 

Yes 

Yes 

Active pull-up 

M74LS683P 

Yes 

No 

Yes 

Yes 

Open collector 

M74LS684P 

No 

No 

Yes 

Yes 

Active pull-up 

M74LS685P 

No 

No 

Yes 

Yes 

Open collector 

IVI74LS688P 

No 

Yes 

Yes 

No 

Active pull-up 

M74LS689P 

No 

Yes 

Yes 

No 

Open collector 



BLOCK DIAGRAM 


OUTPUTS 


Op=o Op>o 



COMPARATOR INPUTS « : OPEN COLLECTOR OUTPUTS 
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MITSUBISHI LSTTLs 

M74LS683P 

8-BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 


FUNCTION TABLE 


p. 0 

Op = Q 

Op>Q 

p = 0 

L 

H 

P>Q 

H 

L 

P<Q 

H 

H 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20—l-75'C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~ + 7 

V 

Vi 

Input voltage 

Inputs P 

-0.5~ + 15 

V 

Inputs Q 

-0.5~Vcc + 0.5 

V 

Vo 

Output voltage 

High-level state 

-0.5~ + 7 

V 

Topr 

Operating free-air ambient temperature range 


-20~+75 

V 

Tstg 

Storage temperature range 


-65~ + 150 

-c 


RECOMMENDED OPERATING CONDITIONS (Ta=-20~+75'C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

Vo = 5.5V 

0 


100 

aA 

lOL 

Low-level output current 

VoLS0.4y 

0 


12 

mA 

VoL^o.sv 

0 


24 

mA 


ELECTRICAL CHARACTERISTICS ( Ta= —20-h unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vt-f-Vt- 

Hysteresis width 

Vcc=4.75V 


0.4 


V 

Vic 

Input clamp voltage 

Vcc = 4.75V, l|c=-18mA 



-1 .5 

V 

lOH 

High-level output current 

Vcc = 4.75V. Vi =2V. V| =0.8V, Vo = 5.5V 



100 

fxA 

VoL 

Low-level output voltage 

Vcc = 4.75V 

V| = 2V 

V|=0.8V 

IOL=12mA 


0.25 

0.4 

V 

(OL = 24mA 


0.35 

0.5 

V - 

IlH 

High-level input current 

P. Q 

Vcc = 5.25V, Vi = 2.7V 



20 

aA 

P 

Vcc = 5.25V, V| = 10V 



0.1 

mA 

Q 

Vcc = 5.25V, V| = 5.5V 

IlL 

Low-level input current 

P 

Vcc = 5.25V, V| = 0.4V 



-0.2 

mA 

Q 



-0.4 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note 1) 


42 

70 

mA 


♦: All typical values are at Vqc ” 5V, Tg = 25°C. 

Note 1: Icc is measured with all inputs at value of 4.5V. 
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MITSUBISHI LSTTLs 

IVI74LS683P 

8-BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 


SWITCHING CHARACTERISTICS (Vcc —5V, Ta = 25''C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

[ Limits ' 1 





tPLH 

Low-to-high level, high-to-low level output 


! 




tPHL 

propagation time from inputs P to output Op=Q 



20 


tPLH 

Low-to-high level, high-to-low level output 



21 


imi' 

tPHL 

propagation time from inputs Q to output Op=Q 

Rl = 667Q, Cl=45pF (Note 2) 

All other input pins in low-state. 





Low-to-high level, high-to-low level output 


1.26 1 

1 


tPHL 

propagation time from inputs P to output Op>Q 


mnm 


tPLH 

Low-to-high level high-to-low level output 





ns 

tPHL 

propagation time from inputs Q to output Op>Q 



26 



Note 2: Measu rement ci rcu it 

INPUT Vcc Vcc OUTPUT 



characteristics: PRR = 1MHz, tr = 6ns, tf = 
6ns, tyv = 500ns, Vp = 3Vp_p, Zq = 50n 
(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI LSTTLs 

M74LS684P 

8-BIT MAGNITUDE COMPARATOR 


DESCRIPTION 

The M74LS684P is a semiconductor integrated circuit con¬ 
taining two 8-bit words comparator functions. 

FEATURES 

• Hysteresis at inputs (width = 400m\/ typical) 

• Active pull-up outputs. 

• Wide operating temperature range (Ta = -20 ~ -(•75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DESCRIPTION 

Two eight-bit binary or BCD words are applied at inputs 
Po ~ P? and Qo ~ Q7. The results as shown in Function 
Table are expressed at outputs Op>q and Op=Q. 

Note that this 1C, in comparison to M74LS682P, does 
not have internal pull-up resistors on its inputs Qq ~ Q7. 

Beside this 1C, there are eight-bit digital comparators 
varying input/output formats. They are shown in the table. 
The detailed information are shown in individual catalogue. 

An example of the extention bits is shown in the appli¬ 
cation of M74LS682P. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT Op>o 


COMPA 

RATOR 

INPUTS 






Op>0 

Po—> |j_ 

— 

Pb Op=o 

Qo—* |T 

- 

Qo 

07 

P,-* [T 

- 

Pi 

P 7 

J Qi^ U 

- 

0i 

06 

Pz-^ [T 

- 

P 2 

Pe 

Q2^ H 

- 

Q2 

O 5 

P3^ |T 

- 

P 3 

P 5 

1 |T 

GND 


03 04 


7^ 

iH 

ill 

iU 

ID 

iH 

■iH 

.73 


Vcc 

-bp=o OUTPUT 
-Ot" 

-P7 

-Qe 
-Pe 
-O5 
-P5 

-04 

-P 4 


COMPA 
> RATOR 
INPUTS 


Outline 20P4 


8-BIT MAGNITUDE COMPARATORS TABLE 


Type . 

Inputs 

Outputs 1 

designation 


B 



Format 

M74LS682P 

Yes 

ig 

ggi 


Active pull-up 

M74LS683P 

Yes 




Open collector 

IVI74LS684P 

No 

No 



Active pull-up 

M74LS685P 

No 



m 


M74LS688P 

No 

Eg 




M74LS689P 

No 

ig 



Open collector | 
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M74LS684P 

8-BIT MAGNITUDE COMPARATOR 


FUNCTION TABLE 


P. 0 

Op=Q 

Op>o 

P=Q 

L 

H 

P>0 

H 

L 

P<0 

H 

H 


ABSOLUTE MAXIMUM RATINGS (Ta = — 20~ + 75t). unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~+7 

V 

V| 

Input voltage 


-0.5~ + 15 

V 

Vo 

Output voltage 

High-level state 

— 0.5'-Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~+75 

V 

Tstg 

Storage temperature range 


-65~+150 

V 


RECOMMENDED OPERATING CONDITIONS (Ta= — 20~ +75'C. unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

Voh^2.7V 

0 


-400 

aA 

lOL 

Low-level output current 

Vol^0.4V 

0 


12 

mA 

VolSO.SV 

0 


24 

mA 


ELECTRICAL CHARACTERISTICS (Ta= —20~ + 75^;, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

VT-I--VT- 

Hysteresis width 

Vcc = 4.75V 


0.4 


V 

Vic 

Input clamp voltage 

Vcc = 4.75V, lic = -18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V, Vi =2V, Vi =0.8V, Ioh = -400aA 

2.7 



V 

VOL 

Low-level output voltage 

II II o 
O II 

< -4 

tn 
< 

IOL = 12mA 


0.25 

0.4 

V 

10L~24mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V. Vi = 2.7V 



20 

aA 

Vcc = 5.25V. V( = 10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V. V| = 0.4V 



-0.2 

mA 

los 

Short-circuit output current (Note 1) 

Vcc = 5.25V, Vc = 0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc=5.25V (Note 2) 


40 

65 

mA 


♦ : All typical values are at Vcc = 5V, Tg = 25°C. 

Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time. 
2: Ice ismeasured with all inputs at value of 4.5V. 


SWITCHING CHARACTERISTICS (vec = 5V, Ta = 25X;, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tPLH 

Low-to-high level, high-to-low level output 



13 

30 

ns 

tPHL 

propagation time from inputs. P to output Op=Q 



16 

30 

tPLH 

Low-to-high level, high-to-low level output 



12 

30 

ns 

tPHL 

propagation time from inputs Q to output Op=Q 

Cl = 45pF (Note 3) 

All other input pins in low-state 


17 

30 

tPLH 

Low-to-high level, high-to-low level output 


24 

30 

ns 

tPHL 

propagation time from inputs P to output Op>Q 


21 

30 

tPLH 

Low-to-high level, high-to-low level output 



26 

30 

ns 

tPHL 

propagation time from inputs Q to output Op>Q 



27 

30 
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M74LS684P 

8-BIT MAGNITUDE COMPARATOR 


Note 3: Measurement circuit 


iNPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, tr = 6ns, tf = 
6ns, tw = 500ns, Vp = 3Vp,p, Zq = 50n 

(2) C|_ includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74LS685P 


8-BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74LS685P is a semiconductor integrated circuit con¬ 
taining two 8 -bit words comparator functions with open 
collector outputs. 

FEATURES 

• Hysteresis at inputs (width = 400mW typical) 

• Open collector outputs 

• Wide operating temperature range (Ta = -20 ~ -l■75'’C) 

APPLICATION 

General purpose, for use in for industrial and consumer 
equipment. 

FUNCTIONAL DESCRIPTION 

The eight-bit binary or BCD words are applied at inputs 
Po ~ P? and Qo ~ Q7. The results as shown in Function 
Table are expressed at outputs Op>q and Op=Q. 

Note that this 1C, in comparison to M74LS683P, does 
not have internal pull-up resistors on its inputs Qq ~ Q 7 . 

Beside this 1C, there are eight-bit digital comparators 
varying input/output formats. They are shown in the table. 
The detailed information are shown in individual catalogue. 

An example of the extention bits is shown in the appli¬ 
cation of M74LS682P. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT Op>o• 


COMPA 

RATOR 

INPUTS 




r 1— 


Op>o 

Po—» |T 

h 

Po Op=o 

Oo— |T 

— 

Oo 

07 

Pi— [T 

- 

Pi 

P7 

< O 1 — |T 

- 

Oi 

06 

P2— [T 

- 

P2 

Pe 

O2— [T 

- 

02 

O5 

P3— |T 

- 

P3 

Pe 

. O3— [V 
GND [2^ 


03 04 


20 ] 

iU 

il] 

lU 

iE 

lE 

■U 

■”] 


Vcc 

■0?^ OUTPUT 
■O7 " 

■P7 
-06 
■Pe 
-Qs 
-P5 

-04 

-P 4 


COMPA 
> RATOR 
INPUTS 


♦ ; OPEN COLLECTOR OUTPUTS 

Outline 20P4 


8-BIT MAGNITUDE COMPARATORS TABLE 


Type 

Inputs 


designation 

Q 24kn pull-up 

B 



Format 

IVI74LS682P 

Yes 




Active pull-up 

IVI74LS683P 

Yes 

IQ 



Open collector 

IVI74LS684P 

No 




Active pull-up 

M74LS685P 

No 




Open collector 

M74LS688P 

No 




Active pull-up 

M74LS689P 

No 


IQH 

IIQI 

Open collector 
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M74LS685P 


8-BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 


FUNCTION TABLE 


o 

CL 

Op = o 

Op>o 

T! 

II 

O 

L 

H 

P>Q 

H 

L 

P<Q 

H 

H 


ABSOLUTE MAXIMUM RATINGS (Ta = —20-l-75t;, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~-t-7 

V 

Vi 

Input voltage 


-0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

-0.5~-f-7 

V 

Topr 

Operating free-air ambient temperature range 


-20~ +75 

■c 

Tstg 

Storage temperature range 


—65~ +150 

V 


RECOMMENDED OPERATING CONDITIONS ( Ta — — 20 — + TS'C, unless otherwise noted ) 


Symbol 

Parameter 

1 Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

lOH 

High-level output current 

Vo = 5.5V 

0 


100 

aA 

lOL 

Low-level output current 

Vol^0.4V 

0 


12 


VolSS0.5V 

0 


24 



ELECTRICAL CHARACTERISTICS (Ta=-20~+75iC, unless otherwise noted) 



Parameter 

Test conditions 

Limits j 

Unit 

Min 

Typ * 

Max 

VlH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 



lll^l 

0.8 

V 

Vt+ — Vt- 

Hysteresis width 

Vcc = 4.75V 


0.4 


V 

Vic 

Input clamp voltage 

Vcc = 4.75V, I|c = 

— 18mA 



-1 .5 

V 

lOH 

High-level output current 

Vcc = 4.75V,V|=2V,V| ^ 

= 0.8V, Vo = 5.5V 




aA 


Low-level output voltage 

Vcc = 4.75V 

V|=2V 

Vi =0.8V 

l0L = 1 2mA 


0.25 

0.4 

V 

IOL = 24mA 




V 

IlH 

High-level input current 

Vcc = 5.25V, V| = 2 

'.7V 



20 

aA 

Vcc = 5.25V, Vi = T0V 



0.1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V, V| = C 

I.4V 



-0.2 

mA 

icc 

Supply current 

1 VcC“ 5.25V (Notel) 


40 

65 

mA 


* : All typical values are at ^CC ~ " 25°C. 

Note 1: Iqc's measured with all inputs at value of 4,5V. 


SWITCHING CHARACTERISTICS ( Vcc = 5V, Ta = 25'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 


Typ 


tPLH 

Low-to-high level, high-to-low level output 



23 

45 

ns 

tPHL 

propagation time from inputs P to output Op=Q 



20 

35 

IDflEHI 

Low-to-high level, high-to-iow level output 



21 

45 

ns 


propagation time from inputs Q to output Op=Q 

Ri.~667Q, Cl —45pF (Note 2) 

All other input pins in low-state 


20 

35 

tPLH 

Low-to-high level, high-to-low level output 


26 

45 


tPHL 

propagation time from inputs P to output Op>Q 


22 

35 

tPLH 

Low-to-high level, high-to-low level output 



28 

45 


tPHL 

propagation time from inputs Q to output Op>Q 



26 

35 
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IVI74LS685P 

8-BIT MAGNITUDE COMPARATOR WITH OPEN COLLECTOR OUTPUT 


Note 2: Measurement circuit 

INPUT Vcc Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, t^ = 6ns, tf = 
6ns, tw = 500ns, Vp = 3Vp_p, Zg = 50n 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 



2-464 


A MITSUBISHI 
ELECTRIC 














MITSUBISHI LSTTLs 

M74LS688P 


8-BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT 


DESCRIPTION 

The M74LS688P is a semiconductor integrated circuit con¬ 
taining two 8 -bit words comparator functions with enable 
input. 

FEATURES 

• Hysteresis at inputs P and Q (width = 400mV typical) 

• Provided with enable input (E) 

• Active pull-up output 

• Wide operating temperature range (Tg = -20 ~ +75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DJSCRIPTION 

When enable input E is low, two eight-bit binary or BCD 
words are applied at inputs Pq ~ P? and Qq ~ Q 7 . The 
results as shown in Function Table are expressed at output 
Op=o- _ 

When E is high, Op=Q is high in spite of Pq ~ P? and 
Qq ~ Q 7 . 

Beside this 1C, there are eight-bit digital comparators 
varing input/output formats. They are shown in the table. 
The detailed information are shown in individual catalogue. 

An example of the extention bits is shown in the appli¬ 
cation. 


PIN CONFIGURATION (TOP VIEW) 


ENABLE — 
INPUT E- 


COMPA 

RATOR 

INPUTS 




r Po-^ [7 

- 

E 

Po 0p=0 

H 

t 

0 

0 

- 

0 

0 

Pi— [T 

- 

Pi P 7 

J Oi^ U 

— 

0 

0 

P2-^ E 

- 

Pz P6 

tJ 

1 

0 

- 

0 

0 

P3^ [T 

- 

P 3 P 5 

. 03 — |T 


0 

0 


iE 

iE 

iE 

IE 


Vcc 

-bp=Q OUTPUT 
-O 7 
-P? 

-06 
-P6 

-05 

-P 5 
-O4 
-P4 


COM PA 
y RATOR 
INPUTS 


Outline 20P4 


8-BIT MAGNITUDE COMPARATORS TABLE 


Type 

Inputs 

Outputs j 

designation 

Q 24kn pull-up 

m 


QQ 

Format I 

M74LS682P 

Yes 



QQI 


IVI74LS683P 

Yes 

IQ 




M74LS684P 

No 

[Q 


^Q| 

Active pull-up 

IVI74LS685P 

No 

IQ 

mm 

m 

Open collector 

M74LS688P 

No 

IQ 




M74LS689P 

No 


QQ 

QQ 

Open collector | 
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M74LS688P 

B^BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT 


FUNCTION TABLE (Note 1) 


P. Q 

E 

Op=o 

P = Q 

L 

L 

P>Q 

L 

H 

P<Q 

L 

H 

X 

H 

H 


Note 1: X: Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta=-20~+75t:,unlessotherwisenoted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5~+7 

V 

V| 

Input voltage 


-0.5~-l-15 

V 

Vo 

Output voltage 

High-level state 

— 0.5~ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20~ -1-75 

x: 

Tstg 

Storage temperature range 


-65~-l-150 

t; 


RECOMMENDED OPERATING CONDITIONS ( Ta= — 20-1-75‘C, unless otherwise noted ) 


Symbol 

Parameter 

Limits 

Unit 




Vcc 

Supply voltage 


5 


V 

lOH 

High-level output current 

VohS2.7V 

O 


400 

aA 

lOL 

Low-level output current 

Vol^0.4V 

0 


12 

mA 

Vol^0.5V 




mA 


ELECTRICAL CHARACTERISTICS ( Ta= —20—h751C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vj-t —Vt- 

Hysteresis width 

Vcc = 4.75 V 


0.4 


V 

Vic 

Input clamp voltage 

Vcc = 4.75V, lic = -18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc=4.75V, Vi = 2V, V| =0.8V, Ioh= -400ai A 

2.7 



V 

VoL 

Low-level output voltage 

> 

IT) 

> 

II 

1 OL~ 12mA 


0.25 

0.4 

V 

IOL = 24mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V, V| = 2.7V 



20 

aA 

Vcc = 5.25V, V| = 10V 



0.1 

mA 

IlL 

Low-levet input current 

Vcc = 5.25V, V| = 0.4V 



-0.2 

mA 

los 

Short-circuit output current 

Vcc = 5.25V, Vo = 0V 

-20 


-100 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note 2) 


40 

65 

mA 


♦ : All typical values are at Vcc = 5V, Tg = 25°C. 

Note 2: Icc is measured with all other inputs at value of 4.5V. 
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8-BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT 


SWITCHING CHARACTERISTICS ( Vcc = 5V, 73 = 25^;, unless otherwise noted ) 
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oroO"^ M74LS689P 

8-BIT MAGNITUPE COMPARATOR WITH ENABLE INPUT AND OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74LS689P is a semiconductor integrated circuit con- 
taning two 8 -bit words comparator functions with enable 
input and open collector output. 

FEATURES 

• Hysteresis at inputs P and Q (width = 400mV typical) 

• Provided with enable input (E) 

• Open collector output 

• Operating temperature range (Ta = -20 ~ -i-75°C) 

APPLICATION 

General purpose, for use in industrial and consumer equip¬ 
ment. 

FUNCTIONAL DESCRIPTION 

When enable input E is low, two eight-bit binary or BCD 
words are applied at inputs Pq ~ P? and Qo ~ Q?. The 
results as shown in junction Table are expressed at output 
Op= 0 - _ 

When E is high, Op=Qis high in spite of Po ~ P 7 and Qq 

-0,. 

Beside this 1C, there are eight-bit digital comparators 
varing input/output formats. They are shown in the table. 
The detailed information are shown in individual catalogue. 

An example of the extention bits is shown in the appli¬ 
cation in M74LS688P. 


PIN CONFIGURATION (TOP VIEW) 


ENABLE 

INPUT 


COMPA 

BATOR 

INPUTS 


GND 




Po —»• [T 

- 

E 

Po Op=o 

Oo— »• jT 

- 

Oo 

O7 

Pi-* (T 

- 

Pi 

P 7 

Oi-^ |T 

- 

Oi 

06 

P2^ [T 

- 

Pz 

Pb 

Oz-* [T 

- 

Oz 

Ob 

P3-^ [T 

J 

P3 

Pb 

. 03— [T 

— 

O 3 O 4 


u 

23 

23 

3] 

3 

El 

23 

13 


Vcc 

'■bp=o OUTPUT 

- 07 ' 

-P 7 
-06 
-Pe 
-05 
-P 5 

-04 

-P 4 


COMPA 

VjRATOR 

INPUTS 


♦ : OPEN COLLECTOR OUTPUT 

Outline 20P4 


8-BIT MAGNITUDE COMPARATORS TABLE 


Type 


Outputs j 

designation 


B 



Format 

M74LS682P 

Yes 

ig 



Active pull-up 

M74LS683P 

Yes 


wm 

[09 


M74LS684P 

No 

No 

IB 

mm 

Active pull-up 

M74LS685P 

No 





M74LS688P 

No 



B9 

Active pull-up 

M74LS689P 

No 

M 

109 


Open collector 
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IVI74LSe89P 

8-BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT AND OPEN COLLECTOR OUTPUT 


FUNCTION TABLE (Note 1) 


p, 0 

E 

Op = o 

P = 0 

L 

L 

p>0 

L 

H 

P<Q 

' L 

H 

X 

H 

H 


Note 1: X: Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta^ — 20~ +75X;, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5~ + 7 


Vi 

Input voltage 


-O-S-d-IS 



Output voltage 

High-level state 

-0.5~ + 7 



Operating free-air ambient temperature range 


-20~ + 75 

H 


Storage temperature range 


-65~ + 150 



RECOMMENDED OPERATING CONDITIONS (Ta= —20~ + 15°C, unless otherwise noted) 


EB 

Parameter 

Limits 



Typ 



Supply voltage 


5 



lOH 

High-level output current 

Vo = 5.5V 




aA 


Low-level output current 

Vol^0.4V 





Vql^O-SV 



24 

mA 


ELECTRICAL CHARACTERISTICS (Ta=—20-1- 75'C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ ♦ 

Max 

ViH 

High-level input voltage 


2 



V 

ViL 

Low-level input voltage 




0.8 

V 

Vr-t —Vt- 

Hysteresis width 

Vcc = 4.75V 


0.4 


V 

Vic 

Input clamp voltage 

Vcc = 4.75V, 1ic= — 18mA 



-1 .5 

V 

lOH 

High-level output current 

Vcc = 4.75V, V| =2V. Vi =0.8V. Vo = 5.5V 



100 

aA 

VoL 

Low-level output voltage 

Vcc = 4.75V IOL=12mA 


0.25 

0.4 

V 

Vi = 0.8V IOL = 24mA 


0.35 

0.5 

V 

IlH 

High-level input current 

Vcc = 5.25V, V, = 2.7V 



20 

aA 

Vcc = 5.25V, Vi = 10V 



0.1 

mA 

IlL 

Low-level input current 

Vcc = 5.25V, V| = 0.4V 



-0.2 

mA 

Icc 

Supply current 

Vcc = 5.25V (Note 2) 

_ 

40 

65 

mA 


* : All typical values are at V^c = Tg = 25°C. 

Note 2: l^c is measured with all inputs at value of 4.5V. 


SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25‘C, unless otherwise noted ) 


Symbol 

Parameter 

Test conditions 

Limits 

— 

Unit 

Min 

Typ' 

Max 

tPLH 

Low-to-high level, high-to-low level output 



23 

40 

ns 

tPHL 

propagation time from inputs Pto output Op=Q 



21 

35 

tPLH 

Low-to-high level, high-to-low level output 

Rl=667Q. Cl=45pF (Note 3) 

All other input pins in low-state. 


23 

40 

ns 

' tPHL 

propagation time from inputs Q to output Op=Q 


21 

35 

tPLH 

Low-to-high level high-to-low level output 


22 

35 

ns 

tPHL 

propagation time from input E to output Op=Q 



20 

30 


A MITSUBISHI 
ELECTRIC 


2-469 
































MITSUBISHI LSTTLs 

M74LS689P 

8-BIT MAGNITUDE COMPARATOR WITH ENABLE INPUT AND OPEN COLLECTOR OUTPUT 


Note 3: Measurement circuit 

INPUT Vcc Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics: PRR = 1MHz, tr = 6ns, tf = 
6ns, tyv = 500ns, Vp = 3Vp.p, Zq = 500 

(2 ) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 



\ 
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JAPAN ^ = 

Semiconductor Marketing Division 
Mitsubishi Electric Corporation 
2-3, Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Telex: 24532 MELCOJ 

Telephone: (03) 218-3473 
(03) 218-3499 
Facsimile: (03) 214-5570 

Overseas Marketing Manager 

Kita-ltami Works 

4-1, Mizuhara, Itami-shi, 

Hyogo-ken 664, Japan 
Telex: 526408 KMELCO J 

Telephone: (0727) 82-5131 
Facsimile: (0727) 72-2329 

HONG KONG - — = 

Ryoden Electric Engineering Co., Ltd. 
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77, Leighton Road 
Causeway Bay, Hong Kong 
Telex: 73411 RYODEN HX 

Telephone: (5) 7907021 
Facsimile: (852) 123-4344 

SINGAPORE 

MELCO SALES SINGAPORE PTE. LTD. 
230 Upper Bukit Timah Road 
#03-01/15 

Hock Soon Industrial Complex 
Singapore 2158 

Telex: RS 20845 MELCO 

Telephone: 4695255 
Facsimile: 4695347 

TAIWAN - 

MELCO-TAIWAN CO., LTD. 

1st fl., Chung-Ling Bldg., 

363, Sec. 2, Fu-Hsing S Road, 

Taipei, R.O.C. 

Telex: 25433 CHURYO 

"MELCO-TAIWAN" 
Telephone: (02) 735-3030 
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U.S.A. - -■ ■ = 

NORTHWEST 

Mitsubishi Electronics America, Inc. 

1050 East Arques Avenue 
Sunnyvale, CA 94086, U.S.A. 

Telex: 172296 MELA SUVL 

Twx: 910-339-9549 

Telephone: (408) 730-5900 
Facsimile: (408) 730-4972 
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Mitsubishi Electronics America, Inc. 

991 Knox Street 
Torrance, CA 90502, U.S.A. 

Telex: 664787 MELA TRNC 

Telephone: (213) 515-3993 
Facsimile: (213) 324-6578 


SOUTH CENTRAL 

Mitsubishi Electronics America, Inc. 
2105 Luna Road, Suite 320 
Carrollton, TX 75006, U.S.A. 
Telephone: (214)484-1919 
Facsimile: (214) 243-0207 

NORTHERN 

Mitsubishi Electronics America, Inc. 
15612 Highway 7 #243 
Minnetonka, MN 55345, U.S.A. 

Telex: 291115 MELA MTKA 

Telephone: (612) 938-7779 
Facsimile: (612)938-5125 

NORTH CENTRAL 

Mitsubishi Electronics America, Inc. 

800 N. Bierman Circle 

Mt. Prospect, IL 60056, U.S.A. 

Telex: 270636 MESA CHIMPCT 

Telephone: (312)298-9223 
Facsimile: (312) 298-0567 

NORTHEAST 

Mitsubishi Electronics America, Inc. 
200 Unicorn Park Drive 
Woburn, MA 01801, U.S.A. 

Telex: 951796 MELA WOBN 

Twx: 710-348-1229 

Telephone: (617) 938-1220 
Facsimile: (617) 938-1075 

MID ATLANTIC 

Mitsubishi Electronics America, Inc. 
Two University Plaza 
Hackensack, NJ 07601, U.S.A. 

Telex: 132205 MELA HAKI 

Twx: 710-991-0080 

Telephone: (201)488-1001 
Facsimile: (201)488-0059 

SOUTH ATLANTIC 

Mitsubishi Electronics America, Inc. 
6575 The Corners Parkway 
Suite 100 

Norcross, GA 30092, U.S.A. 

Twx: 910-380-9555 

Telephone: (404) 662-0813 
Facsimile: (404) 662-5208 

SOUTHEAST 

Mitsubishi Electronics America, Inc. 
Town Executive Center 
6100 Glades Road #210 
Boca Raton, FL 33433, U.S.A. 

Twx: 510-953-7608 

Telephone: (305) 487-7747 
Facsimile: (305) 487-2046 


WEST GERMANY - 

Mitsubishi Electric Europe GmbH 
Headquarters: 

Gothear Str. 6 

4030 Ratingen 1, West Germany 
Telex: 8585070 MED D 

Telephone: (02102)4860 
Facsimile: (02102)486-115 

Munich Office: 

ArabellastraBe 31 
8000 Miinchen 81, West Germany 
Telex: 5214820 

Telephone: (089) 919006-09 
Facsimile: (089) 9101399 

FRANCE -^ ^ - - 

Mitsubishi Electric Europe GmbH 
65 Avenue de Colmar Tour Albert ler 
F-92507 Rueil Malmaison Cedex, 
France 

Telex: 202267 (MELCAM F) 

Telephone: (01)7329234 
Facsimile: (01)7080405 

ITALY— - — — - 

Mitsubishi Electric Europe GmbH 
Centro Direzionale Colleoni 
Palazzo Cassiopea 1 
20041 Agrate Brianza l-Milano 
Telephone: (039)636011 
Facsimile: (039) 6360120 

SWEDEN - 

Mitsubishi Electric Europe GmbH 
Lastbilsvagen 6B 
5-19149 Sollentuna, Sweden 
Telex: 10877 (meabS) 

Telephone: (08) 960468 
Facsimile: (08) 966877 

U.K. 

Mitsubishi Electric (U.K.) Ltd. 
Hertford Place, Denham Way, 

Maple Cross, Rickmanworth, Herts, 
WD3 2BJ, England, U.K. 

Telex: 916756 MEUKG 

Telephone: (923) 770000 
Facsimile: (923) 775282 

AUSTRALIA ===== 
Mitsubishi Electric Australia Pty. Ltd. 
73-75, Epping Road, North Ryde, 

P.O. Box 1567, Macquarie Centre, 
N.S.W., 2113, Australia 
Telex: MESYDAA 26614 

Telephone: (02) (888) 5777 

Facsimile: (02) (887) 3635 
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